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LOI NOI PAU

Tai liéu nay duoc bién soan phuc vu cho viéc giang day mon hoc “Théng ké va Tin hoc trong
lam nghiép” cho 16p Cao hoc Lam nghiép ¢ truong Pai hoc Tay Nguyén. Mon hoc nay gitp
cho ngudi hoc phan tich, xtr 1y s6 lidu thdng ké trén may vi tinh trong qua trinh hoc tap, lam dé
tai nghién ctru cling nhu ing dung vao thuye tién.

C6 rat nhiéu phan mém tng dung dé xu ly thong ké nhu SPSS, Statgraphics Plus, Excel...
Microsoft Excel dugc moi nguoi biét dén khi no6i dén cong cu bang tinh, tinh tdan... nhung
nhitng chirc ning chuyén siu vé tmg dung théng ké trong sinh hoc, néng 1am nghiép, quén ly
tai nguyén thién nhién, moéi truong lai it dugc dé cap dén. Muc dich cia mon hoc nay la khai
thac chirc nang xu ly thong ké hét strc phong phli va manh cua phin mém Excel dé ung dung
trong phan tich cac két qua thi nghiém, danh gia cac két qua dleu tra khao sat trong 1am nghiép,
nghién ctru vé& quan 1y tai nguyén thién nhién. Trong do6 bao gdm céc xur 1y théng ké pho bién
nhu: Phén tich cac dac trung mau, so sanh cac mau thi nghiém, phan tich phuong sai, tuong
quan hoi quy, du bdo..... do d6 phan mém Excel dugc chon lya dé gidi thidu.

Cac phan meém thong ke chuyén dung va phd bién trén thé gioi 1a Statgrahics, SPSS, ... Bay la
cac phan mém thong ké dugc Umg dung rong trong hau hét cac linh vuc nghién ctru, phan tich
dir liéu cuia nhiéu nganh khac nhau vé xi hoi, tu nhién. Ung dung manh cua cac phan mém nay
1a phan tich cac mé hinh hoi quy da bién dang tuyen tinh hay phi tuyén tinh v&i cac cach phan
tich da dang nhu hdi quy loc, hdi quy timg budc, t6 hop bién, ma hoa tu dong cac bién dinh
tinh, ..... Do do phan mém Statgraphics ciing dugc gioi thiéu dé ngudi hoc co thé tiép can voi
céng cu phan tich thong ké nay.

Tai liéu nay s& khong di sau vao 1y thuyét xac suat thong ké, ma thién vé huéng tng dung don
gian, dé hiéu, kém theo cac vi du dé nguoi doc co thé thuc hanh céac chirc nang xu ly, phan tich
dir liéu bang Excel, Statgraphics Plus mot cach nhanh chéng, thuan tién trong hoat dong quan
1y va nghién ctru 1am nghiép, quan ly tai nguyén thién nhién, moi truong.






1 TONG QQAT VE CHUC NANG XU LY THONG KE CUA
EXCEL VA STATGRAPHICS

1.1 Téng quat vé phan xt ly thdng ké trong Excel

Excel thiét ké sin mot s6 chuong trinh dé xtr 1y s6 liéu va phan tich thong ké co ban tmg dung
trong nhiéu linh vyec:
- Chirc nang xir 1y s6 lidu, tao bang tong hop dir liéu: Sap xép, tinh todn nhanh céc bang
tong hop tir s liéu tho,...
- Chirc nang ctia cdc ham: Cung cap hang loat céc ham vé k¥ thuat, thong ké, kinh té tai
chinh, ham tra cac chi tiéu théng ké nhu t, F,
Chtre nang Data Analysis: Dung dé phan tich thng ké nhu phén tich cac dic trung miu,
tiéu chuan t dé so sanh sy sai khac, phéan tich phuong sai, u6c lugng cac twong quan hoi

quy
- Phan tich mé hinh tuong quan hodc héi quy dé dy bao cac thay ddi theo thoi gian ngay
trén d@ thi.
Luu y,’ Vé ViéC cai ddt Chu’o'ng POEE Pem et Py P e e AdseeTr
trinh phdn tich dir liéu (Data Analysis) ‘= 4= R L 2 A LRE
trong Excel: ) ‘ = ; TN 2
- Khi cai dat phan mém Excel phai = & _ =

thuc hién trong ché do chon lwa cai —1
dat, sau do phai chon muc: Add-Ins

va Analysis Toolpak.

Khi chay Excel lan dau can mo ché

do phan tich dit liéu bang cdch: Menu
Tools/Add-Ins va chon Analysis
Toolpak-OK. (Péi véi MS. Office
2003)

Pecmaies i TaNns i anasFace s el ad
ST G ST

Poi véi MS. Office 2007, tién hanh mo ché
dé phdn tich théng ké nhw sau: Kich vao
Microsoft Office Button sau do chon excel
options, kich vao Add-ins, va chon

Analysis ToolPak trong hop thoai - OK.

— * = | ahu vay trong thyc t& quan 1y dir liéu noéng
lam ngh1ep noéi rleng, viéc khai thac hét tiém ning g dung cua Excel cling mang lai hi¢u qua
t6t ma khong nhét thiét phai tim kiém thém mot phan mém chuyén dung nao khac. Van dé dat
ra 14 xac dinh chién lugc Gmg dung va khai thac dung va sdu cic cong cu chiic ning san c6 &
mot phan mém phd bién & bat ky mot vi tinh ¢4 nhan nao.



Mt 56 ham thong dung trong thong ké:

Tinh téng: =Sum(ddy ds).

Téng binh phuong: =Sumq(day ds).

Trung binh: =Average(day ds).

Lay gia tri tuyét ddi: =Abs(ds).

Trj 16n nhat, nho nhat: =Max(ddy ds), Min(day ds).

Céc ham luong giac: =Cos(ds), =Sin(ds), =tan(ds).

Ham mi, log: =Exp(ds), =Ln(ds), =Log(ds).

Can bac 2: =Sqrt(ds)..

Sai tiéu chuan mau chua hi¢u dinh: =Stdevp(day ds); da hi¢u dinh =Stdev(day
ds).

Phuong sai mau chua hiéu dinh: =Varp(diy ds); da hiéu dinh =Var(diy ds).
Giai thura: =Fact(n).

S6 Pi: =Pi().

O O0OO0OO0OO0OO0OOoOO0OOo

O OO

Tracacgiatri T, F, 2:
1 Chon 1 6 ldy gia trj tra.
(] Kich nat fx trén thanh cong cu chuan. Trong hop thoai Function Category, chon
Statistical.
] Trong muc Function name, chon 1 trong cac ham:
Ham Tinv: dé tra T.
Ham Chiinv: dé tra y°.
Ham Finv: dé tra F.
Bam 4 ext.
1 Trong hop thoai tiép theo: Function Wizard chon:
o Probability (fx): G6 vao muc y nghia a=0.05 ; 0.01 hay 0.001.
o Degrees Freedom (fx): G vao bac tu do. Ddi véi tiéu chuan F can dua vao 2 d6
tu do.
o Finish.

1.2 Téng quat vé phan mém xtr ly thong ké Statgraphics Centuiron

Pay 1a mot phan mém chuyén dung trong xt 1y thong ké, bao gdm cac chirc ning:
Tao 1ap co s¢ dir li¢u dudi dang bang tinh
Tinh toan cac dic trung mau, v& so dd, dd thi quan h¢
So sanh hai hay nhidu miu bang cac tiéu chuan théng ké t, U, F va nhiéu tiéu chuan phi
tham s6 khac.
Phan tich phuong sai Aa OVA.
Kiém tra tinh chuan cta dit liéu va déi bién sd.
Thiét 1dp cdc mo hinh hdi quy tuyén tinh hay phi tuyén tinh tir mot cho dén nhiéu 16p, t6
hop bién. Véi cach xir Iy da dang dé chon lya duoc cac bién anh huong dén mot hau qua
(bién phu thudc).
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2 THONG KE MO TA

Dé co nhitng thong s dic trung vé mot ddi twong quan sat nhu sinh truong cua mot 16 rimg, su
da dang loai cua 16 rung, sy anh huong cua chay rung dén mat do, chat luogng tai sinh, bién
dong trlr lugng, mat do ctia mdt 16 rung trong, trang thai rung ..... can tién thanh thu thap dir
liéu theo mot nhéan td chu dao va sau do ude lugng, tinh todn cac dac trung co ban. Pay la cac
thong tin co ban Vé mot déi tugng quan sat, theo mot chi ti€u, nhan t6 quan tam.

Céc dic trung mau bao gdém tinh cac chi tidu: S trung binh, sb trung vi, phuong sai, sai ticu
chuan, d6 1éch, d6 nhon ctia day s liéu quan sat, pham vi bién dong ctia nd véi mot muc sai s6
cho phép dat trudce.

Vi du: Khao sat cac dic trung co ban vé sinh truong dudng kinh cua rimg trong téch.
S6 liéu do D, 3 rimg trong Téch 14 tudi trong 6 tiéu chuan 500m”.
Céc dic trung mau co thé tinh dong thoi trong Excel theo cac bude:

A hap s6 liéu theo cot hodc hang.

] Menu Tools/Data Analyisis/Descriptive Statistics/OK. C6 hop thoai, trong d6 can

xac dinh:
o Input range: Khai bao khdi dit liéu.

Grouped by: Chon dir liéu nhép theo cot (Columns) hodc hang (Rows).
Label in first row: 4 éu dwa vao ca hang tiéu dé thi danh dau.
Output range: Panh vao dia chi 6 trén trai noi dwa ra két qua.
Summary Statistics: Thong tin tom lugc cac dic trung théng ké (danh dau).
Kich nit OK

O 0O 0O 0O

Bang nhip dir liéu dwong kinh D, 3 ciia Téch
A B & D E E

Fod | ek

S6 liéu do dwdng kinh cay téch trong 1Am phan

3 |Tinh cac dic trung mau

4

5

6 D1,3 (cm)

| 21.0 D13 fem)

8 18.8

9 16.9 Mean 1898627451
10 20.1 Standard Emor 0.442329126
11 20.7 Median 19.1
12 18.1 Mode 194
13 15.0 Standard Deviation 3.158861796
14 17.5 Sample Vardance 9.978407843
15 271 Kurtosis 0.855133084
16 19.4 Skewness -0.221834351
17 226 Honge 17.2
18 21.3 Minimum 00
19 18.1 Maximum 271

M 4 » M| Pivot | Dactrung maul ~ Sapxeptanss . tiest ,~ ttest2 _ PTPSINT - PTPS INT2 . PTPSZNTILL
Ready

a4 Startl & o [~ * ] Baigang Vitich 2007 ch... | \_) Computer for FREM 04 | &1 Toan bo phan thuc hanh ... ”E_]

Sir dung chirc niing phén tich dic trung miu ciia Excel
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Két qua tinh diic trung méu
D1,3 (cm)
Mean 18,98
Standard Error 0,442
Median 19,1
Mode 19,42
Standard Deviation 3,16
Sample Variance 9,986
Kurtosis 0,852
Skewness -0,227
Range 17,19
Minimum 9,868
Maximum 27,06
Sum 968
Count 51
Confidence Level (95,0%) 0,889
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Giai thich:

Mean: S6 trung binh.

Standard Error: Sai s6 cta s trung binh mau.

Median: Trung vi mau.

Mode: Tri s6 tmg v&i tan s6 phan bd tap trung nhat.
Standard deviation: Sai tiéu chuan mau.

Sample variance: Phurong sai mau.

Kurtosis: D nhon cta phan bd

Ku = 0 phan bd thuc nghiém tiém can chuan.

Ku > 0 dudng cong c6 dang bet hon so vdi phan bd chuén.
Ku < 0 duong cong c6 dinh nhon hon so v&i phan bd chuan.
Ku = Kurt(A2:A52) = 0.852. Pinh dudng cong thap hon so véi phan bd chuan.
o Skewness: D¢ Iéch ctia phan bo.

Sy = 0 phan bd dbi xing.

S\ > 0 dinh dudng cong léch trai so v6i sd trung binh.

Sy < 0 dinh dudng cong léch phai so véi sb trung binh.

Sk = Skew(A2:A52) = -0.227. Duong cong hoi 1éch phai.
Minimum: Tri s0 quan sat be nhat.

Maximum: Trj sd quan sat lon nhat.

Sum: Tong céc tri sd quan sat.

Count: Dung lwong mau.

Cofidence level (95%): Sai s tuyét d6i cua wéc luong voi do tin cay 95%.

O OO0 O0OO0OO0OOo

O 0O 0O 0O

Trong két qua phan tich dic trung mau noi trén, ngoai cac chi s6 pho bién can quan tdm nhu s6
trung binh, phuong sai; thi hai gia tri quan trong thuyét minh kiéu dang phan b6 cua dir liéu
quan sat 1a Ku va Sk.
Khi Ku > 0 thi gia trj quan sat c6 xu huéng phén tan xa s6 trung binh, nguoc lai Ku < 0 thi gia
tri quan sat tdp trung quanh s trung binh nhiéu hon. Khi Ku = 0 thi d6 nhon cua s6 liéu quan
sat tiém can chuin
Khi Sk > 0 thi sd liéu quan sat c6 xu hudng nghiéng vé céc gia tri nho hon trung binh, néu 1 sb
liéu sinh truong rung, thi cay rung dang ¢ giai doan non; nguoc lai Sk <0, gia tri quan sat
thién vé cac gia tri l6n hon trung binh, néu quan sat sinh truong rimg, thi day 1a cac khu rimg
da di vao thanh thyc. 4 éu Sk = 0 thi d6 léch tiém can chuan.
Khi mot mau ¢6 Ku = 0 va Sk = 0 thi n6 c6 phan bd chuan.
4 éu mau phan b chua chuan thi cAn bd sung mau theo cong thirc mau cin thiét nct:

nct > t2.V%? /A%?

Trong d6 V% 1a hé s6 bién dong: V% = — 100 va A% la sai s6 twong d6i cho trude.

Gia tri Confidence Level (95%) cho phép wdc lugng pham vi bién dong cua sb trung binh véi
do tin cay 95%:
P(mean — t.S/\/ZS,u <mean + t.S/\/;) =0.95

trong do t.S/ Jn = Confidence Level (95%)

Vi vay gia tri bién dong trung binh ctia tong thé dugc wéc lugng:

p =mean + Confidence Level (95%)

Tuy theo yéu cau cta cudc diu tra danh gia, thi nghiém ma chon mirc do tin cdy khac nhau:
90%, 95%., 99%.
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3 SO SANH 1-2 MAU QUAN SAT BANG TIEU CHUAN T

Kiém tra mau bang tiéu chuan t dya vao gia thiét phan phdi chuan ctia mau quan sat. Cé hai
loai kiém tra t: kiém tra t mot mau (one-sample t-test), va t cho hai mau (two-sample t-test).
Kiém tra t mot mau dé danh gia sb trung binh ctia mot mau c6 phai that sy bang mot gia tri nao
d6 hay khong?. Kiém tra t hai mau thi dé so sanh hai mau c6 cung mot luat phan phéi, hay cu
thé hon 1a hai miu c6 that sy c6 cing tri s6 trung binh hay khong? Hay néi khac di c6 sy sai
khéc gitra hai mau quan sat hay khong?

3.1 So sanh mét mau v&i mét gia tri cho trwedc — Kiem tra T mot
mau

Trong md ta quan sat mot mau, ngudi ta cd thé c¢6 yéu cau danh gia gia tri trung binh ciia mau
v6i mot gia tri cho trude, vi du tir do dém chiéu cao cia ciy tai sinh trong rimg khop, so sanh
vo1 mot gia tri cho trude vé chiéu cao mong doi dé cay rung vuot qua dugc Itra rung, xem thét
su chiéu cao tai sinh cta 16 rimg d6 da dat yéu cau hay chwa?
Dé giai quyét van dé nay, str dung kiém dinh t mot mau. Theo li thuyét théng ké cong thirc t
kiém tra mot mau v6i mot gia tri cho trude:

Xbq — p
t=—%5—

Vn

Trong d6, Xbq la gia tri trung binh ctia miu, p 13 trung binh theo gia thuyét, S 1a sai tiéu chuan

va n 1a s6 luong mau quan sat.

- 4 éu gia tri tuyét |t| tinh cao hon gia tri t 1i thuyét & mirc sai c6 ¥ nghia, thuong 1 5% thi co
thé két luan c6 su khac biét co y nghia théng ké giira trung binh mau véi gia tri cho trude
d6. Va trong truong hop nay néu t tinh <0 thi c¢6 nghia trung binh ciia miu nhé thua c6 y
nghia so v&i trung binh 1y thuyét, nguoc lai néu t tinh > 0 thi trung binh ctia mau 16n hon c6
¥ nghia so v6i trung binh 1y thuyét
a éu [t| tinh < t(0.05, df) thi c6 thé két luan & mirc sai 5% trung binh mau quan sat xap xi voi
trung binh 1y thuyét.

Trong d6 t 1y thuyét duoc tinh theo ham =tinv(0.05, df), v&i do tu do df = n-1.

So liéu do cao ciy tai sinh rung khop trong Excel
Chiéu
cao cay
tai sinh
Stt (m)

1.5
1.3
0.8
1.9
1.7
2.2
2.5
1.0
0.7
1.9
1.8

- O ([© (00N O |0 | WIN |-~

_ |




58 1.6
59 2.0
60 1.9
61 1.7

Dé tinh duoc giatrit, can tinh toan dic trung mau dé c6 cac gia tri thong ké vé Xbgq, S.

Két qua tinh diic trung miu tai sinh rirng khop

Chiéu cao céy tai sinh (m)

Mean 1.64
Standard Error 0.06318
Median 1.7
Mode 1.9
Standard Deviation 0.49347
Sample Variance 0.24351
Kurtosis -0.4499
Skewness -0.4627
Range 1.8
Minimum 0.7
Maximum 25
Sum 100.3
Count 61
Confidence Level(95.0%) 0.12638

Tir @6 tinh gia tri thong ké t: So sanh trung binh chiéu cao tai sinh véi gié tri 1y thuyét p =2m
1.64— 2

t=—5203 = —5.63

V61

Va t Iy thuyét: t (0.05, df = n-1) = tinv(0.05, 60) = 2.00

Két qua cho thay [t| = 5.63 > t(0.05, 60). Két luan: C6 sy sai khac c6 ¥ nghia giita trung binh
chiéu cao cdy tai sinh rimg khop véi gia tri trung binh 1y thuyét mong doi 1a 2m. Va t <0 do d6
6 nghia 1a chiéu cao trung binh cay tai sinh nho thua c6 ¥ nghia khi so voi chiéu cao mong doi
1a 2m; hay n6i khac néu véi yéu cau cao trén 2m thi méi thoat dugc anh huong cia lira ring,
thi 16 ring nay cay tai sinh chua dat duoc.

3.2 So sanh sw sai khac giira trung binh 2 mau — Kiém tra T 2 mau

Trong cac thi nghiém thuong nguoi ta can so sanh két qua ciia 2 cong thuc, vi du: Bén phan
hay khong bon, che bong hay khong che, sinh trudng, tai sinh ctia cdy rimg noi duge cham séc
va noi khong, sinh trudng cdy rumg noi chay va khong chay.....Viée kiém tra tién hanh theo 2
mAu trén co s& so sanh 2 s6 trung binh bang cac tiéu chuan t.
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Cong thikc tinh gid tri kiém tra t:

o X1- X2
\/(nl—l)S12+(n2—l)S22(1+1)
nl+n2-2 nl n2

X1, X: Trung binh ctia mau 1 va 2.
S,%, S,%: Phuong sai mau 1 va 2.
ni, ny: dung luong 2 mau 1 va 2.
4 éu t tinh 16n hon t bang v&i 0=0.05 va d6 ty do K=n,+n,-2 thi bac bo gia thuyét Ho,
c6 nghia trung binh 2 mau sai khac c6 y nghia, va ngudi ta s& chon mau c6 trung binh cao.

Véi:

Trwée khi sir dung tiéu chuan t, can kiém tra 2 diéu kién:
o Hai mau c6 phan bo chuan.
o Phuong sai ciia hai mau c6 bang nhau hay khong

| Hai mdu c6 phén bé chudn: C6 thé vé& biéu dd phan bd tan sé timg mau, hodc dua
vao do léch va do6 nhon dé xem xét ¢6 tiém cén chuin hay khong. Trong nhiéu
trirong hop thong ké vé xa hoi 14n ty nhién, nguoi ta phai rat mau du 16n dé bao
dam tiéu chi nay. Khi dung luong mdi mau >30 thi c6 thé xem 1a tiém cin chuan.

| Kiém tra biang nhau ciia 2 phwong sai ciia 2 mdu bang tiéu chudn F.
Trudce khi chon lya ti€u chuan t dé so sanh trung binh 2 mau, can kiém tra sy sai khac phuong
sai cia chung bang tiéu chuan F.

Vi du: Kiém tra sinh truong chiéu cao H ciia 2 phuong phap trong thong 3 1a Pinus kesiya bang
ciy con va ré tran tai tram thue nghiém Lang Hanh-Lam Pong: Mdi cong thirc dugc rat mau
theo 6 tiéu chuan 1000m?, do dém chiéu cao:

Dung luong quan sat mdi mau >90cay, nén chip nhan gia thuyét phan bd a -

H cua tung mau ti¢m can chuan.

Kiém tra bang nhau ctia 2 phuong sai bang tiéu chuan F:

Biang tém tit s6 liéu sinh trwéng H ciia hai miu

A B

1 H (cy con) H (ré tran)
2 13,6 13
3 14 13,5
13,8 12
13 13,5
11 15
12 14
93 12,5 10
94 9

Tinh F: Mot trong 2 cach:
Cl: Kich nut fx, co hop thogi: Chon: Statistical (trong Function Category) va

Ftest-a ext (trong Function name): Xuat hién hoi thoai tiép theo:
Array 1: Pua vao day 1: A2:A93
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Array 2: Pua vao day 2: B2:B9%4
Finish.

C2: Pua dén 6 két qua: =Ftest(A2:A93,B2:b94) Enter.

Néu gid tri xdc sudt P > 0.05, két lugn hai phwong sai bang nhau, néu nguoc lai thi bac
bo.

Két qua vi du trén c6 P=0.40>0.05, két luan phuong sai hai mau bang nhau (chua c6 sai
di r0).

e Ding tiéu chudn t dé kiém tra gid thuyét Ho theo trinh tu:
Trong menu Tools/Data Analysis: Chon trong hop thoai mdt trong hai truong hop tuy
theo phuong sai hai mau c6 bang nhau hay khong qua kiém tra bang F & budc trude
o t-Test: Two sample assuming equal variance (Truong hop phirong sai  bang

nhau).
o t-Test: Two sample assuming unequal variance (Truong hop phuwong sai khong
bang nhau).

@_] File  Edit Wiew Insert  Formak  Tools  Data Window  Help  Adobe PDF

A== NIE NENRE A RN [ 1 R - [ iz VB z O | =
IV e Bl IR WL L0 o | ] (@=L | ¥4 Reply with Changes... End Review.. !
FETE
c3 - A
A | B e D =
1 |H (cay con) H (xé tran) t-Test: Two-Sample Assurming Equal Variane
2 136 13
3 14 k8= @ Data Analysis @
| Analysis Tools [
; Ok i
4 13'8. 12. Histogram Pl _ I
Moving A ; | ||
: 13 Bl il
Rank and P Ll
6 11.8 12.5 R:;r;szmnercen - |
Sampling
7 12.8 13
t-Test: Two-Sample Assuming Equal Yariances
& 135 12 t-Test: Two-Sample Assuming Unequal Yatiances
z-Test: Two Sample for Means N
g9 132 12,5 -rr -

Trong Hop thoai: Xéc dinh:
o Variable 1 range: Khéi dir liéu mau 1 (A1:A93)
o Variable 2 range: Khéi dit liéu miu 2 (B1:B94)
4 én dua ca tiéu dé.

o Hypothesized mean diference: Pua vao 0 (C6 nghia gia thuyét Ho=0). C6 thé
thay ddi gia thuyét nay theo yéu cau danh gia thi nghiém. Vi du néu mudn kiém
tra xem hai trung binh ciia hai miu c6 thyc su sai khac nhau khong, gia thuyét
Ho s€ la: Ho: Meanl = Mean2 hay no6i khac Meanl — Mean 2 = 0, luc nay giai
thuyét Ho dugc dat gia tri 1a 0.

o Label: a éu c6 dua hang tiéu dé vao thi can danh du vao label

o Output range: Pua dia chi 6 trén trai noi xuét két qua.

o OK.
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aéu:

lai thi trung binh hai mau chua c6 sai khac.
Hoac |t Stat| > t Critical two tail (t hai chiéu), bac bo Ho, hai mau sai di 10,

ngugc lai thi sai khac 12 ngau nhién.

t-Test: Two-Sample Assuming Equal Variances

P(T<=t) two tail (hai chiéu) <0.05, bac bé Ho, c6 nghia 2 mau sai di 15, nguoc

H (cdy con) H (vé tran)

Mean 11,60434783 13,40322581
Variance 2,559761108 2,148141655
Observations 92 93
Pooled Variance 2,352826738

Hypothesized Mean 0

Difference

df 183

t Stat -7,975469453

P(T<=t) one-tail 7,98781E-14

t Critical one-tail 1,653222625

P(T<=t) two-tail 1,59756E-13

t Critical two-tail 1,973012331

Tir két qua trén cho thdy sinh truong cua P .kesiya trong bang 2 phuong phap khac nhau
sai di rd. Chiu cao binh quan cdy trong bang r¢ tran hon han trong bang cdy con, do vay
phuong phép trong thong 3 14 bang ré tran can dugc ing dung trong thuc tién.

4 NGHIEN CUU MOI QUAN HE SINH THAI LOAI TRONG
RUNG MUA NHIET POI DUA VAO TIEU CHUAN ¥’ (Béo
Huy, 1997)

Rung hon loai nhiét déi bao gdbm nhiéu loai cay cung ton tai, thoi gian cung ton tai ciia mot sb
loai trong d6 phu thudc vao mirc 4o phu hop hay d6i khang giita chiing véi nhau trong quéa
trinh lo1 dung nhu'ng yéu t6 moi truong. C6 thé phan ra 1am 3 truong hop:

o Lién két dwong: La truong hop nhiing loai cdy c6 thé cing ton tai sudt qué trinh
sinh truong, gitia ching khong c6 su canh tranh vé anh sang, vé cac chit dinh
dudng trong dat va khong lam hai nhau thong qua cac chét hodc sinh vat trung gian
khac.

o Lién két dm: La truong hop nhiing loai cay khong thé ton tai lau dai bén canh nhau
dugce do c6 nhitng dbi khang quyét liét trong qua trinh loi dung cac yéu to moi
truong (anh sang, chét dinh _dudng trong dat, nudc..), c6 khi loai trir 1an nhau thong
qua nhiéu yéu t6 nhu: doc t6 14 cdy, cac tinh dau hodc sinh vat trung glan

e Quan hé ngau nhién: La truong hop nhing loai cy ton tai twong ddi doc lap véi
nhau.
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Viéc nghién ctru mbi quan hé giira cac loai 1a nham muc dich:
e Phuc vu viéc “don gidn hoa td thanh”, xac dinh viéc nén gitlr lai va dao thai loai cay nao
trong thiét ké nudi dudng, khai thac rimg ty nhién.
e Dinh hudng trong viéc lya chon nhom loai cay hdn giao trong trong rimg, lam gidu
rung.
Tuy nhién, nghién ciru day du mdi quan h¢ gila cac loai cdy trong rung ty nhién la mot van dé
phuce tap, doi hoi can cur trén nhiéu yéu tb. Trong théng ké sinh hoc, phuong phap du bao duge
su dung dé xac dinh mdi quan hé¢ gilra cac loai, lam co s& cho vi¢c dinh huéng lya chon mo
hinh trong rimg hdn giao, diéu chinh t6 thanh trong cong tac 1am sinh.

Phuong phap nghién ctru gdm co cac bude chinh:

. Xéc dinh dién tich biéu hién loai
o Du b4do moi quan hé gitra cac loai
i) Xac dinh dién tich biéu hién loai

Pé nghién ctru mdi quan hé sinh thai giita cac loai, can phai rat mau theo 6 tiéu chuan dé tinh
toan xac suat xuat hién cac loai, van dé dit ra 1a kich thudc 6 tiéu chuin bao nhiéu dé bao dam
dai dién, d6 chinh 1a xac dinh dién tich biéu hién loai.

4 guyén tic nghién ciru trong trudng hop nay 1a xac dinh mot dién tich 6 mau nho nhat nhung
bao dam xuét hién cac loai vu thé sinh thai.

Thu thap s0 loai theo 0 tiéu chuin dién tich thay ddi (Theo timg loai: Cy gd, cdy tai sinh), dién
tich 6 bat dau 1a 100m” va tang dan dén khoang 1 — 2ha.

S loai theo kich thwéc 6 miu ting dan

Stt Dién tich 6 tiéu chuan | S6 loai Tén loai
(m2)

1 100 5 a, d, hg

2 100 4

3 100 6

5 200 6

6 200 8

8 400 10

9 400 11

10

11 600

n 2500 18

C6 thé biéu thi viéc xac dinh dién tich biéu hién loai bang db thi sau:
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S6 loai
A

On dinh loai

Dién tich 6tc
)]

Dién tich
biéu hién loai

Xac dinh di¢n tich biéu hién loai

Mo phong quan hé: 4 (sb loai) = f(S=dién tich 6 tiéu chuén), dang quan hé sau c6 thé duoc st
dung:

-b.S7"
N =a.e

—-b.S7"
Lim N =a.e =a
Khi S > +

Vi dy: Tién hanh diéu tra thr nghiém 53 6 c6 dién tich tir 100m” dén 10.000m? & rimg khop
vun Ea Soup, trén mdi 6 x4c dinh s6 loai thudc téng cay g5 (c6 duong kinh ngang nguc lon
10cm) xuét hién. Tién hanh m6 phong quy luat bién ddi 80 loai (4) theo dién tich 6 (S) bing
mot dang ham mil co sb e. Két qua dd udc luong cac tham sé:

N =16.810.e7%5""
V61 n=53 R=0.907 Fr=722.58 0<0.01

Phuong trinh dat hé sé twong quan cao chimg to c6 mdi lién hé chat ché giita 4 va S, va dang
ham nay mé ta t6t chidu hudng bién thién.

Khao sat ham nay cho théy khi tang dién tich Ién v han thi sb loai xuét hién tiém cén véi gia
tri cua tham 5O a =16.810. a hu vay co nghia 1a d6i voi rimg khop tai Ea Soup, sé luong loai
thudc tang cay go khong nh1eu chi dat den 17 loai.

Dic biét mot s6 loai ¢6 hé s to thanh gan nhu tuyét dbi. Cac loai phd bién cua rimg khop: Ca
chic (Shorea obtusa); Cam lién (Pentacme siamensis), Dau dong (Dipteocarpus tuberculatus),
Dau tra beng (Dipterocarpus obtusifolius), Chiéu liéu (Terminalia mycrocarpa) va mét so loai
thudc loai khac co ty 1& thip hon trong t6 thanh. 4 hu vy s loai phd bién trén mot don vi dién
tich rimg khop chi khoang 5-6 loai.

Ttr phuong trinh, thé gia tri 4 =6 vao suy dugc dién tich biéu hién, day ciing chinh 14 dién tich
can ¢ ctia mot O tiéu chuan trong rat mau dleu tra nghién ctru quan hé sinh thai loai. Dién tich
biéu hién trong truong hop nay 1a S = 2.500m”. Vay c6 thé chon 6 hinh vuéng véi kich thude
50x50m.

i) Dw bao méi quan hé sinh thai giira cac loai

Trén co so da xac dinh duge dién tich 6 biéu hién sinh thai loai; tiép tuc xac dinh dung luong
mau (s6 0 tiéu chuan) cho tirng sinh canh theo cong thic:
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tV%

Ct_

V%: hé s6 bién dong vé s loai, dugc tinh theo cong thirc:

5o

Thudng rat thir 30 6 dé diéu tra, néu s liéu ghi nhan khong dam bao dung lugng miu can thiét
theo cong thirc trén thi can phai tién hanh diéu tra bd sung, nguoc lai thi viéc diéu tra bd sung
khong con can thiét.

Sau khi x4c dinh s6 lugng 6 tiéu chuén rat mau thu, tién hanh xac dinh cu ly gifra céac tuyén va
cu ly gifra cac 6 trén tuyén dé bao dam cac 6 mau duoc rai déu trén dién tich khao sat. Tién
hanh thu thap dir li€u trén 6 c6 dién tich biéu hién, trong do6 tap trung xac dinh tén loai Xuét

0

S

V% ==x100
X

Trong d6: t = 1,96 khi d9 tin cay la 95%

n

S =
n—1

S: sai tiéu chuan miu

n: s6 6 rat mau thir (thuong chon n > 30)
x: 86 loai trén mdi 6

A%: sai s6 cho phép tir 5% - 10%.

hién

Tur s6 li€u quan sat, xac dinh so loai vu thé dé nghién ciru moi quan hé gitra chung. Trén quan

diém sinh thai, loai vu thé dugc chon thuong phai c6 IV% >% hoac tan suat F%>5%.

Vidu: Tu 32 6 ti€u chuan dugc rat mau ngau nhién trong rung thuong xanh khu vuc Dak

RLip, thong ké dugc tan suat xuat hién cua cac loai chu yéu:

Tan suat xuat hién cac loai

Stt |Loai Tan sé Tan

xuét hién suat (F%)

Tén Viét Nam Tén Khoa Hoc %

1 |Dé Lithocarpus sp 30 13.0
2 |Bénglang Lagerstroemia calyculata 27 11.7
3 |Xwong ca Canthium didynum 23 10.0
4 |Xoan Mbc Toona sureni 19 8.2
5 |Boiloi Litsea glutinosa 18 7.8
6 |Bdhon Sapindus mukorossi 16 6.9
7 |Cho xot Schima superba 15 6.5
8 |Vang trirng Endospermum chinnese 14 6.1
9 |Trém Eugenia sp. 14 6.1
10 [Bwa Garcinia loureiri 11 4.8
11 |Phay sirng Duabanga sonneratioides 8 3.5
12 |Cam Parinari anamense 6 2.6
13 |Dau da dat Baccaurea sapida 6 2.6
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Stt |Loai Tan so Tan

xuét hién suat (F%)

Tén Viét Nam Tén Khoa Hoc %

14 |Thirng muc Wrightia annamensis 6 2.6
15 [Mau cho Knema conferta 4 1.7
16 |Chua khét Dysoxylum acutangulum 4 1.7
17 |Trdm Canarium copaliferum 3 1.3
18 |Gao Gossampinus malabaria 2 0.9
19 |Sau dau Azadirachta indica 2 0.9
20 |Cho chi Parashorea chinensis 2 0.9
21 |Gon Bombax anceps 1 0.4

Tir biéu trén cho thiy trong cac loai chii yéu, co 9 loai c6 tan suit > 5%. Trong rimg hdn loai,
cac loai cd tan suat > 5% dugc xem la loai dong vai tro quan trong trong hinh thanh sinh thai
rung, do d6 chon 9 loai nay dé xem xét quan hé gitra chung véi nhau.

Ttr 6 tiéu chuan co dién tich biéu hién duoc rit mau ngau nhién, tién hanh kiém tra quan hé cho
tung cdp loai theo tiéu chuan p va X2

St dung cac tiéu chuan thong ké sau dé danh gia quan hé theo timg cap loai:
p: H¢ s6 twong quan giira 2 loai A va B.
3 P(AB)— P(A).P(B)
JP(A).(1- P(4)).P(B).(1- P(B))

Trong do:

p=0:2loai A va B doc lap nhau.

0<p < 1:loai A va B lién két duong.

-1 <p <0:loai A va B lién két 4m (bai xich nhau).

X4c xuit xuat hién loai:

P(AB): X4c suit xuat hién dong thoi cta 2 loai A va B
P(A): Xac suat xudt hién loai A.

P(B): Xac suat xudt hién loai B.

P(AB)=nAB P(A):nA+nAB P(B):nB+nAB
n

Véi:

nA: sb 6 tiéu chuan chi xuat hién loai A.

nB: s6 6 tiéu chuén chi xuét hién loai B.

nAB: s6 6 tiéu chuan xuat hién dong thoi 2 loai A va B.
n: tong sd 6 quan sat ngiu nhién.

p n6i 1én chiéu hudng lién hé va mirc d6 lién hé gitra 2 loai. p < 0: 2 loai lién két am va |p| cang
16n thi muc dd bai xich nhau cang manh, nguoc lai p > 0: 2 loai lién két duong va |p| cang 16n
thi murc d6 ho trg nhau cang cao.

21



Trong truong hop [p| xap xi = 0, thi chua thé biét gitra 2 loai ¢6 thyc sy quan h¢ voi nhau hay
khong? Lac nay can su dung thém phuong phap kiém tra tinh doc 1ap bang mau bicu 2x2:

Viéc kiém tra mbi quan hé gitra 2 loai A va B dugc thuc hi¢n b?mg tiéu chudn X%

) (|ad —bc|—0.5).2n
"~ (a+b).(c+d)(a+c)(b+d)

Trong do:
a=nAB ; b=nB; ¢c=nA; d: s0 6 khong chira ca 2 loai a va B.

Xt tinh dugc ¢ cong thuc trén duoc so sanh voi X205 ung véi bac tu do K=1 Nzo,os,
k=1 = 3.84

éu X%t < 8?5 =3.84 thi mdi quan hé giita 2 loai 14 ngiu nhién.

éu X%t > N20_05 = 3.84 thi gitra 2 loai c6 quan h¢ véi nhau.

e Q>

Tom lai dé xem xét mdi quan hé theo ting cap loai, sir dung dong thoi 2 tiéu chuan p va X%
X?: dé kiém tra mdi quan hé timg cip loai.
p: trong truong hop kiém tra bang X* cho thdy c6 quan hé, thi p s& cho biét chiéu
huéng mbi quan hé d6 theo dau cua p (- hay +) va mirc do quan hé qua gia tri |p|.

Kiém tra quan hé theo tirng ciip loai

Stt (Loai A Loai B nA(c) [ nB(b) [ nAB(a) | nAB- | P(A) | P(B) [P(AB) p x?2 Quan hé

1 |Xoan Méc |Bang Ling 5 13 14 (g) 0.594 | 0.844 | 0.438 | -0.356 | 3.99 C6 quan hé am
2 |Xoan Moc |Dé 0 11 19 2 (0594 (0.938|0.594 | 0.312 | 3.04 Ngau nhién

3  [Xoan Moc |Boi Loi 7 6 12 7 [0.594|0.563|0.375| 0.168 | 0.89 Ngau nhién
4 Xoan Méc |Vang Trirng 10 5 9 8 0.594 | 0.438 | 0.281 | 0.088 0.24 Ngau nhién

5 [Xoan Moc |[Tram 10 5 9 8 [0.594|0.438|0.281| 0.088 | 0.24 Ngau nhién

6 [Xoan Moc |Xwongca 5 9 14 4 10594 (0.719 | 0.438 | 0.049 | 0.07 Ngau nhién

7 [Xoan Moc |Bb hon 10 7 6 |0.594(0.500 | 0.281 | -0.064 | 0.12 Ngau nhién

8 [Xoan Mgc |Cho xot 12 8 5 (0594 |0.469|0.219| -0.243 | 1.86 Ngau nhién

9 [BangLang |Dé 2 5 25 0 |[0.844|0.938|0.781 | -0.111 | 0.36 Ngau nhién
10 |BangLang |BoiLoi 13 4 14 2 0.844 | 0.563 | 0.438 | -0.206 | 0.40 Ngau nhién
11 |BéngLang |Vang Treng | 16 3 11 2 (0.844 | 0.438 | 0.344 | -0.141 | 0.61 Ngau nhién
12 |Béng Lang [Tram 14 1 13 4 10.844 (0.438 | 0.406 | 0.206 | 1.32 Ngau nhién
13 |Bang Lang |Xwongca 9 5 18 0 0.844 1 0.719 | 0.563 | -0.269 | 2.27 Ngau nhién
14 |Bang Lang [B& hon 13 2 14 3 [0.844 | 0.500 | 0.438 | 0.086 | 0.22 Ngau nhién
15 |Bang Lang |Cho xot 13 1 14 4 10.844 | 0.469 | 0.438 | 0.232 | 1.68 Ngau nhién
16 |Dé Boi Loi 14 2 16 0 |[0.938|0.563|0.500 | -0.228 | 1.60 Ngau nhién
17 |Dé Vang Trieng | 18 2 12 0 |[0.938|0.438|0.375| -0.293 | 2.67 Ngau nhién
18 |[Dé Tram 17 1 13 1 0.938 | 0.438 | 0.406 | -0.033 | 0.03 Ngau nhién
19 |Dé Xwong ca 7 0 23 2 (0.938(0.719 | 0.719 | 0.413 | 5.33 | C6 quan h¢ dwong
20 |(Dé B6 hon 14 0 16 2 [0.938|0.500 | 0.500 | 0.258 | 2.07 Ngau nhién
21 |Dé Cho xot 16 1 14 1 0.938 | 0.469 | 0.438 | -0.016 | 0.00 Ngau nhién
22 |(Boiloi Vang Trieng | 11 7 7 7 (0563 |0.438]0.219]| -0.111 | 0.38 Ngau nhién
23 |Boi loi Tram 3 11 11 | 0.563 | 0.438 | 0.344 | 0.397 | 4.99 | C6 quan hé dwong
24 |(Boiloi Xwong ca 10 13 4 10563 (0.719 | 0.406 | 0.009 | 0.00 Ngau nhién
25 |(Boi loi Bb hon 11 9 7 5 [0.563|0.500|0.219 | -0.252 | 2.00 Ngau nhién
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Stt [Loai A Loai B nA(c) [ nB(b) | nAB(a) [ nAB- | P(A) | P(B) |P(AB) o x?2 Quan hé
26 |Boilovi Cho xot 13 10 5 (2) 0.563 | 0.469 | 0.156 | -0.434 | 5.97 C6 quan hé am
27 |Vang trieng |Tram 9 9 5 9 0.438 | 0.438 | 0.156 | -0.143 | 0.64 Ngau nhién
28 |[Vang tri'ng |Xwong ca 5 14 9 4 10438(0.719 [ 0.281 | -0.149 | 0.69 Ngau nhién
29 |Vang trirng [B6 hon 5 9 11 0.438 | 0.500 | 0.281 | 0.252 2.00 Ngau nhién
30 [Vang trirng |Cho xét 7 7 10 [0.438 | 0.469|0.219 | 0.055 | 0.09 Ngau nhién
31 [Tram Xwong ca 3 12 11 6 0.438 [ 0.719 | 0.344 | 0.131 | 0.53 Ngau nhién
32 |Tram B& hon 6 8 8 10 [0.438 | 0.500 | 0.250 | 0.126 | 0.49 Ngau nhién
33 (Tram Cho xot 1 12 6 |0.438 | 0.469 | 0.094 | -0.450 | 6.42 | C6 quan hé dwong
34 [Xwongca [B6 hon 9 14 7 0.719 | 0.500 | 0.438 | 0.348 | 3.82 Ngau nhién
35 [(Xwongca |Cho xét 16 7 1 0.719 | 0.469 | 0.219 | -0.527 | 8.80 C6 quan hé am
36 [Bd hon Cho xot 9 8 7 8 0.500 | 0.469 | 0.219 | -0.063 | 0.12 Ngau nhién

Tir két qua nay c6 thé xac dinh dugc:

- Cic lodi ¢6 quan hé dwong: R’t > X%)os = 3.84 va p > 0: Cac loai nay nén duoc lya
chon dé trong hon giao, hodc 1am giau rimg

- Cic lodi c6 quan h¢ am: Rt > 8% s = 3.84 va p < 0: Cac loai nay khong nén duoc lya
chon dé trong hdn giao, hodc 1am gidu rimg; va can loai trir bét sy canh tranh giita chung

- Cac loai c6 quan hé ngdu nhién: Xt < X% 0s = 3.84: Cac loai nay co thé ton tai kha doc
1ap, do vay lya chon ching hdn giao hay loai trir ciing khéng anh hudng dén quan hé sinh
thai loai.

5 PHAN TICH PHUONG SAI

Phén tich phuong sai la mét trong nhitng phuong phap phén tich théng ké quan trong, ddc biét
1a trong cac thi nghiém gidng, thi nghiém cac nhan t6 tac dong dén hiéu qua, chat luong cua
cay trong, vat nudi, gieo uom, kiém nghiém xuat x@r cdy trong. Chu yéu danh gia anh huong
cua cac cong thic, nhan td dén két qua thi nghi¢ém, lam co s& cho viéc lya chon cong thirc,
phuong phép t6i uru trong nong 1am nghiép.
Piéu ki¢n dé phan tich phwong sai 1a:
1 Cac gid tri quan sat trong tirng o thi nghiém co phdn b6 chudn:
o Klem tra bang dic trung mau, so dd.
o 4 éu dung lugng quan sat du 16n (n>30) thi chip nhéan gia thuyét phan bd
chuan.
[l Cdc phwong sai ciia tieng nhdn té6 bang nhau: Kiém tra bang tiéu chuan Cochran
(néu sb 1an lap lai bang nhau), bang tiéu chudn Bartlett (néu sb 1an lap cta cac cong
thirc khong bang nhau).

5.1. Phan tich phwong sai 1 nhan t6 véi cac thi nghiém ngau
nhién hoan toan
Phan tich nay c6 mot nhan td nhu xut xur cay tréng, mat do tréng khéac nhau, ché do cham soc
khéc nhau, ....C6 nghia trong d6 d6 c6 a cong thirc, modi cong thie dugce lap lai m lan, s6 lan lap
ctiia mdi cong thirc c6 thé bang hoic khong bang nhau.
Trong trudng hop nay co6 thé sir dung chuong trinh phan tich phuong sai mot nhan t dé kiém
tra anh hudng cua cac cong thire dén két qua thi nghiém.
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Cich b tri thi nghiém trén hién trwong dé phin tich phwong sai 1 nhan t6

Cac céng | S6 lan lap lai
thirc cua 1 1 2 3 m
nhan té
1 11 12 13 Tm
2 21 22
a at a2 am

Vi du: Panh gia két qua khao nghiém xuat xit Pinus caribeae tai Lang Hanh-Lam Ddng.

Theo du kién s& c¢6 10 xut xt P.caribeae dugc tr@)ng khao nghiém tai tram thuc nghiém Lang
Hanh nam 1991. Viéc bo tri thi nghiém ban dau da du kién tién hanh theo khdi ngiu nhién day
du RCB (Randomized Complete Blocks), bao gdm 10 cong thirc chi thi 10 xuat xir va dugc lap
lai & 4 khoi.

a hung trong qua trinh trién khai trong thyc nghiém, chi con lai 7 xudt x&r va chi ¢ 5 xuat xir
lap lai du 4 14n, con 2 xuat xt chi dugc lap lai 2 lan.

7 xudt xir P.caribeae dwoc tr(;ng thuc té, dwoc danh sé va lap lai nhu sau:
I: Xuatxr  P.alamicamba (2 IC) lap lai 4 lan.

2: P.poptun (Guat) “ 4
3: P.guanaja (4 onduras) © 4«
4: P.linures (4 onduras) “ 4«
5: P.R482 (Australia) 2«
6: P.T473 (Australia) 4«
8: P little asaco (Bahamas) 2«

o MJdi xuat xtr ing voi 1 1an lap duoc trong 25 cay, voi cy ly 3x2m, tong dién tich b tri
thi nghiém la 1ha.

o Céc diéu kién dét dai, vi khi hau, dia hinh, cham séc...déu duoc d@)ng nhét, nhan tb thay
ddi dé khao sat chi con lai 1a cac xudt xi khac nhau.

o Tai thoi diém diéu tra (1996), cdy trong trong cac 6 thi nghiém c6 tudi 1a 5. Tién hanh
do dém toan dién cac chi tiéu D, 3, H, D,, pham chét, tia canh, hinh than. St dung 2 chi
tiéu Dy 3 va H dé danh gia sinh truong cta cac xuat x{r thir nghiém.

Dung phan tich phuong sai dé danh gia su sai khac vé sinh truong & cac xuat xi
Trudce hét da kiém tra 2 diéu kién dé phan tich phuong sai:
o Diéu kién phan bd chuan: Cac gia tri quan sat & tung 0 thi nghiém qua kiém tra bang
biéu d6 déu co6 dang tiém can chuan nén chap nhén gia thuyet phan b chuén.
o Phuong sai bang nhau: Do dung luong mau ¢ cac xuit xt khong bang nhau nén dung
tiéu chuan Bartlett d¢ kiém tra, két qua tinh duoc:
X?=3,73 < X?(0,05; 6) = 12,59
Do d6 chap nhan gia thuyét bang nhau ctia cac phuong sai mau.
a hu vay 2 diéu kién trén 1a théa man dé tién hanh phan tich phuong sai.

Dung phan tich phuong sai 1 nhan t6 && kiém tra. Trong d6 nhan té 1a Xuat x v6i 7 cong
thure:
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Gia tri Dy 3 (cm) binh quin ng véi tirng 6 thi nghiém ciia cac Xuét xir theo khoi (1an Lip

lai)
A B C D E

1 Xuiét xir Lip 1 Lip 2 Lip 3 Lip 4

2 1 10.8 11.2 10.4 9.9
3 2 123 11.5 9.5 10.0
4 3 9.4 10.5 11.0 9.5
5 4 9.0 10.8 11.5 8.7
6 5 14.2 12.9
7 6 12.3 125 12.4 10.8
8 8 7.0 9.8

Phén tich phuong sai 1 nhén t6:

Vao menu Tools/Data Analysis/Anova: Chon Single Factor ¢6 duge Hop thoai:
Input range: 4 hép dia chi khoi dir liu. Vd: A2:E8. (C6 cot dau chira s6 hi¢u

O

cong thiic, nhung bo hang dau).

O 0 OO

Kich OK.

[

Grouped by: Chon Columns hoac Rows.
banh dau vao Label in first colum (row).
Output range: Dua dia chi 6 trén trai noi xuat két qua.

Eﬂ File Edit ‘Wiew Insert Format Tools Data  Window Help  Adobe PDF

R TIENEN e A R ™ d
T e W 1| | | ¥ Reply with Changes... End Review,,. !
ety R, A -
=1 - B Huadt wasi
A B c | o | E | &

1 |Xuitxi Khail [Khsi2 Kh3i3  Khsi4
| 2 | 1 10.8 11.2 10.4 9.9

3 2 123 115 Q.5 10.0
4 3 9.4 10.5 11.0 9.5
B 4 9.0 108 115 87
6 | 5 142 129
Z B 123 12.5 12.4 10.8
Ex & 7.0 98
19—0 Anova: Single Factor |
E I;nittt Range: $Ag2:4ESE
1_ Grouped By ) Columns
13 © ows
? Labels in first column
— Alpha; (0,05
|15

16 Cutput options
? (&) Output Range: $G41|
E () Mew Workshest Ply:
E () Mew Workbook

an
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Két qua phan tich phwong sai 1 nhin t6

Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance
1 4 423 10.6  0.299523
2 4 43.2 10.8  1.703825
3 4 40.3 10.1  0.616404
4 4 40.0 10.0  1.780196
5 2 27.1 13.5  0.797116
6 4 48.1 120  0.673895
8 2 16.7 84  3.903367
A2 OVA
Source of Variation SS df MS F P-value F crit
Between Groups 37.53507 6  6.255846  5.338286  0.002925 = 2.698656
Within Groups 19.92201 17 1.171883
Total 57.45708 23

Tt bang A4 OVA nhan duoc: béi vé6i céac xuat xu khac nhau: F = 5, 33 > F,05) = 2,69. Két
luan: Cac Xuét x{r khac nhau c6 su sai khac vé sinh truong duong kinh. 4 éu nguoc lai thi két

luén rang gitra cic xudt xtr chua cé sy sai khac vé sinh truong

Sinh truong binh quan dudng kinh cac xudt x{r theo thir ty tir cao dén thép ¢ bang sau:
Thir tu sinh trwéng duwong kinh tir tot dén xdu

Xuét xir

ni

D1,3 th (cm)

D N

0 A~ W

NS S N S L S o)

13.5
12.0
10.8
10.6
10.1
10.0

8.4

Tlep theo ding tiéu chuan t dé so sanh sinh truong dudng kinh 16n nhit cta xuét x{r 5 véi cac

xuat xr c¢6 dudng kinh 1an luot nhé hon:
1 So sanh D binh quén giita xuat xir 5 véi 6:

t=1,61 <too05;=1772,11.

Két luan: Sinh trudong D giiia xuat xtr 5 va 6 chua c6 sai khac rd rét.

1 So sanh D binh quén giita xuat xir 5 véi 2:

t=2,90 > t0,05; k=17y=2,11.

Két luan: Sinh truéng D giila xuat xtr 5 va 2 c6 sai khac rd rét.
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4 hu vay, xét theo chi tiéu duong kinh, xudt xtr t6i wu trong 7 xudt xtr khao nghiém 1a 5 va 6,
hai xuat xr nay c6 chi ti€u D 16n nhat, chua c6 sai di véi nhau va c6 sai khac 1o rét voi cac xuat
xu con lai. Do 1a 2 xuat xu: P.R482 (Australia) va P.T473 (Australia).

5.2. Phan tich phwong sai 2 nhan té

Trong cac thi nghiém ngudi ta thudng so sanh va phén tich tic dong dong thoi 2 nhan t 1én
két qua thi nghi¢m nhu: nang suat, sinh khoi... Phan tich phuong sai luc nay chia 2 truong hop:
Hai nhan t6 voi mot lan lap va Hai nhan to voi nhiéu lan lap lai.

5.2.1. Phin tich phwong sai 2 nhén t6 véi 1 lin Iip lai: (B6 tri thi nghi¢m theo khoi
ngdu nhién dday du (Randomized Complete Blocks) (RCB):
Kiéu bé,tri thi nghiém RCB thuong dugc sir dung, nhan t6 A chia lam a cip va nhan t6 B dugc
chia b cap (khoi), to hop 2 nhan t6 chi ¢6 1 1an 1dp (1 6 thi nghiém).

B6 tri thi nghiém trén hién truong

Nhan t6 B1 Nhan t6 B2 Nhan t6 B3 Nhan t6 Bb
A1 Aa A2 A2
A2 A4 A3 A3
A3 A3 Aa A1
A4 A2 A4 A4
Aa A1 A1 Aa

a han t6 B duoc chia thanh b khéi, & mdi khoi bb tri a cong thure cua nhan t6 A mot cach ngéu
nhién.

Vi du: Péanh gia két qua khao nghiém 16 xuat x& Pinus kesiya tai Lang Hanh-Lam Dong: 16
Xuét xi P kesiya da duogc tréng khao nghiém tai tram thuc nghi¢m Lang Hanh ndm 1991. Viéc
bb tri thi nghiém da duoc tién hanh theo khdi ngiu nhién day da RCB (Randomized Complete
Blocks), bao gdm 16 cong thirc chi thi 16 xut xtr va duoc 1ap lai & 4 cap dat (khdi)

16 xuaflt xit P.kesiya dugc danh sé nhu sau:
l: Xuatxr  Bengliet.

2: Faplac.

3: Xuan Tho.

4. Thac Prenn.
5: Lang Hanh.
6: a ong Kiating.
7: Doisupthep.
8: Doiinthranon.
9: Phu Kradung.
10: 4 am nouv.
11: Cotomines.
12: Simao.

13: Watchan.

14: Zo khua.

15: Aung ban.

16: Jingdury.

o MJdi cong thirc ing v6i 1 1an 1ap duge trong 25 cay, véi cu ly 3x2m, tong dién tich bd
tri thi nghiém 1a 1,5ha.
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o Céc khi hau, dia hinh, cham soc...déu duoc dong nhat, nhan t6 thay ddi dé khao sat chi
con lai 13 cac xuét xr va cap dat khac nhau.
o Tai thoi diém diéu tra (1996), cy trong trong cac 6 thi nghiém c6 tudi 1a 5. Tién hanh
do dém toan dién céc chi tiéu D3, H, Dy, phém chét, tia canh, hinh than. St dung 2 chi
tiéu Dy 3 va H dé danh gia sinh truong ctia cac xuat x{r thir nghiém.
Dung phan tich phuong sai dé danh gia su sai khac vé sinh truong, cu thé cho timg chi

ti€u sinh trudng nhu sau:

Trwde hét da kiém tra 2 diéu kign dé phin tich phwong sai:

] Diéu kién phan bd chuan: Cac gia tri quan sat & timg 6 thi nghiém qua kiém tra bang
biéu d6 déu co6 dang tiém can chuan nén chap nhén gid thuyét phan bo chuan.

) Phuong sai bang nhau: Dung tiéu chuan Cochran, két qua tinh duoc:

Gmax = Q,ll < Gmax (O,QS ; ‘16 ;3)=0,28 N
7 Do d6 chap nhén gia thuy€t bang nhau cta cac phuong sai mau.
a hu vay 2 diéu kién trén 1a thoa man dé tién hanh phan tich phuong sai.

Ding phan tich phwong sai 2 nhén t6 1 lin lap dé ) kiém tra: i )
Vi nhén t6 thtr nhat 1a 16 xuat xu, nhan t6 thir 2 la cap dat voi 4 cap. Ung voi 1 t6 hop Xuat
xtr - Cap dat chi c6 1 6 thi nghiém (13p lai 1 lan).

Bang dir li¢u phén tich phwong sai 2 nhén t6 1 1an lip o
Gia tri Dy 3 (cm) binh quan ung véi ting 6 thi nghi€ém theo 2 nhan t6 1 1an lap

A B C D E
1 Xudt xi Cap dat 1 Ciép dat 2 Ciap dat 3 Cip dat 4
2 1 11.4 113 10.8 13.3
3 2 11.4 11.6 10.9 10.9
4 3 11.7 12.6 11.7 12.6
5 4 13.7 12.1 11.6 11.7
6 5 14.1 13.6 13.7 13.7
7 6 13.5 11.4 12.2 11.3
8 7 13.8 12.3 12.6 11.4
9 8 14.1 13.3 15.2 13.0
10 9 13.8 11.8 11.9 12.1
11 10 113 11.8 12.1 11.8
12 11 12.6 12.6 13.3 10.9
13 12 113 12.4 10.5 12.0
14 13 12.7 13.4 12.1 10.7
15 14 10.1 9.5 9.8 8.0
16 15 10.5 9.4 9.1 10.9
17 16 10.2 11.0 10.8 11.9

Phan tich phuong sai 2 nhan t6 1 14n lap:
o Tools/Data Analysis/Anova: Two Factor Without Replication - OK.

o Hop thoai:

Input range: Pia chi khéi dit liéu (4 én quét ca hang, cot dau 1am nhén). Vd:

Al:E17
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Dénh déu vao Labels.
Output range: Dia chi 6 trén trai noi xuat két qua
OK

1.\ r.'l n

Home Insert

=

Page Layout

Formulas Data

Review

View Add-Ins

&)

Data Consolidate

: S icEE Ediit Links A7 Advanced tos Vahication
Get External Data Connections Sort & Filter Data Tools
| A6 - fe | xuat xir
A B C D E F G H I I K
= _ _
5 | Gid tri D binh quan & céc 6 thik nghiém cdc xust xir P. kesiya trén 4 cap dét
6 [Xudtxw |Cépddt1 Cip dét2 Cap dét3 Cap dit4 i
VK 114 11.3 10.8 133 SN
8 2 114 116 109 109 S |
9| 3 117 126 117 126 % lLabels _cenel |
0| 4 157 121 116 117 Mpha: [5.05 Help
1| & 141 136 13.7 137 | E—
2| 6 135 114 122 113 @ QuiputRange: [ =l
B| 7 13.8 123 126 11.4 © NewWorisheetply: |
4| 8 14.1 13.3 15.2 13.0 &
15, 9 138 118 119 121

Két qua phén tich phwong sai 2 nhén t6 1 1an lip lai
Anova: Two-Factor Without Replication

SUMMARY Count Sum Average Variance
1 4 46.9 11.7  1.253512
2 4 44.8 112 0.156318
3 4 48.6 122 0.268337
4 4 49.1 123 0.933224
5 4 55.1 13.8  0.049285
6 4 48.5 12.1  1.064903
7 4 50.0 125  0.975826
8 4 55.7 13.9  0.926688
9 4 49.7 124 0.817143
10 4 47.0 11.7  0.107475
11 4 49.3 12.3  1.054463
12 4 46.1 11.5  0.664541
13 4 48.9 122 1.255351
14 4 37.4 9.3 0.85117
15 4 39.9 10.0  0.763403
16 4 43.9 11.0  0.514494
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Cép dit 1 16 196.1 123 2.077919

Cép dat 2 16 190.2 11.9  1.470334

Cép dat 3 16 188.3 11.8 2263297

Cép dat 4 16 186.3 11.6  1.767392

Aa OVA

Source of Variation SS df MS F P-value  F crit
Rows 82.11826 15 5.474551 7.804468 3.58E-08 1.894875
Columns 3.402532 3 1.134177 1.616873 0.198718 2.811547
Error 31.56586 45 0.701464

Total 117.0867 63

Tu bang A4 OVA nhan duoc:

] Di voi cac xuht xir khac nhau (Hang - Rows): F = 7,80 > F05) = 1,809. Két luan:
Céc xuit xir khac nhau c6 su sai khac vé sinh truong dudng kinh.

'] Déi véi cac cap dat (Cot — Collumns): F = 1,62 < F(ps) = 2,81. Két luan:
Céc cap dat khac nhau chua c6 anh huong dén sinh truong.

a hu vay 16 xuat xi khi trong & Lang Hanh da c6 sinh truong khac nhau, do viéc cap dat khong
anh hudng rét, nén dé danh gia chinh xac hon chi can phan tich phuong sai 1 nhan to (xuat x1).

Phin tich phwrong sai 1 nhén t6
Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance
1 4 46.9 11.7  1.253512
2 4 44.8 112 0.156318
3 4 48.6 122 0.268337
4 4 49.1 12.3  0.933224
5 4 55.1 13.8  0.049285
6 4 48.5 12.1 1.064903
7 4 50.0 125 0.975826
8 4 55.7 13.9  0.926688
9 4 49.7 124 0.817143
10 4 47.0 11.7  0.107475
11 4 49.3 12.3  1.054463
12 4 46.1 11.5  0.664541
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13 4 48.9 122 1.255351
14 4 37.4 9.3 0.85117
15 4 39.9 10.0  0.763403
16 4 439 11.0  0.514494
A4 OVA
Source of Variation SS df MS F P-value Fcrit
Between Groups 82.11826 15 5474551  7.514741  3.59E-08  1.880174
Within Groups 34.9684 48 0.728508
Total 117.0867 63

Két qua tir bang Ad OVA cho thiy F = 7,51 > F(o0s) = 1,88. K&t lun: Sinh truéng
duong kinh cua 16 xuat xtr 1a khac nhau khi trong ¢ Lang Hanh.

Sinh trudng binh quan dudng kinh cac xuit xi theo thir tu tir cao dén thip & bang sau:
Thir ty sinh treéng dwong kinh tir tot dén xau

Xuét xir D1,3 th(cm)
8 13.9
5 13.8
7 12.5
9 12.4
11 123
4 123
13 12.2
3 12.2
6 12.1
10 11.7
1 11.7
12 11.5
2 11.2
16 11.0
15 10.0
14 9.3

Két qua dung tiéu chudn t dé so sanh sinh truong dudng kinh 16n nhit cua xuit xtr 8 véi cac
xuat xur c6 duong kinh lan lugt nho hon:

] So sanh D binh quan gitta xuat xir 8 v6i 5 t=0,26 < t(005 : k-a8=2,01.
Két ludn: Sinh trudng D gilia xuat x(r 8 va 5 chua c6 sai khéc 10 rét.
'l So sanh D binh quan gitra xuat xt 8 vdi 7: t=2,34> 10,05 ; k=48=2,01.

Két luan: Sinh trudong D gifia xuat xtr 8 va 7 ¢6 sai khac rd rét.



a hu vay, xét theo chi tiéu duong kinh, xuat xr téi wu trong 16 xuat xr khao nghi¢m la 8 va 5,
hai xuat xr nay c6 chi ti€u D 16n nhat, chua c6 sai di véi nhau va c6 sai khac 1o rét voi cac xuat
xu con lai. Do 1a 2 xuat xu: Doiinthranon va Lang Hanh.

5.2.2. Phdn tich phwong sai 2 nhén t6 m lan lip
Truong hop phén tich phuong sau 2 nhan t6 m 1an lap: 4 han td A c6 a cong thirc va nhan t6 B
c6 b cong thirc; va nay moi to6 hop nhan t6 A va B dugc 1ap lai m 1an mdt cach ngau nhién. Lic
nay ngoai viéc danh gia anh hudng cta tung nhan t6 A, B ta con phai tinh anh hudéng qua lai
cua chung dén két qua thi nghiém.

Vi du: a ghién clru anh hudng cua hai nhan t6 thi nghiém la mat d¢ va bon phan dén nang suat
cua bong.

o 4hantd A: Mat do chia lam 3 cap.

o 4han }6 B: Phan bon duoc chia lam 4 murc
o Moi t6 hop dugc thi nghiém 1ap lai ngau nhién 4 lan.

Bo tri thi nghi¢ém 2 nhan t6 m lan Lip

Lap 1 Lap 2 Lap 3 Lap 4
B 2 B B2 B1 2 B1 2
Al A2 Al Al
B3 B4 B3 B4 B4 B3 B3 B4
B3 B1 B B2 B1 B2 B1 B2
A2 Al A2 A2
B2 B4 B4 B3 B3 B4 B4 B3
B1 A3 B2 Bl A3 B2 B1 B2 B1 B2

A3 A3
B4 B3 B4 B3 B4 B3 B3 B4
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Bang s6 liéu san lwong bong theo t6 hop 2 nhan t6 va lip lai 4 14n & mét t6 hop
(D/v: Ta/ha)

A B C D
1 B\A Al A2 A3
2 Bl 16 17 18
3 14 15 18
4 21 17 19
5 16 19 17
6 B2 19 19 20
7 20 18 23
8 23 18 21
9 19 20 21
10 B3 19 21 22
11 21 21 18
12 22 22 21
13 20 23 21
14 B4 20 20 25
15 24 20 22
16 21 22 21
17 17 19 23

Phan tich phwong sai 2 nhén té m lan lip:
o Tools/Data Analysis/Anova: Two Factor With Replication- OK.
o Hop thoai: Xéc dinh:
Input range: 4 hap khéi dir lidu ké ca hang cot tiéu dé. Vd: A1:D17.
Rows per sample: a hap s6 lan lap. Vd: 4.
Output range: 4 hap dia chi 6 trén trai noi xuat két qua.
OK.
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E3 Microsoft Excel - Trinh bay giang day Vi tinh all.

'E'_—f] Eile Edit Wiew Insett Format  Tools  Data
Py pe bl 3 g o s 100

Window  Help

fdobe POF

1z el o === )

B [ iy R M L | | P W W L @j_-l_| ¥4 Reply with Changes... End Review,.,
el
F1 - & B
A B | ¢ D E F | = P
1 Bw Al A2 Al _:_“_““_:
Z Bl 163 1?- i Anova: Iwo-Factor With Replication r)_<|
3 14. 15_ 18 Input —
4 21 17 12 Input Range: |$.ﬁ.$1 $OF17
|
5 16 19 17 Rows per sample: i4—|
6 B2 19 19] 20 alpha: o |
7 20. 18: 23 Cukput options
8 23 | 18_ 21 (%) output Range: |$F$1|
g 19 20 21 ) Hew Worksheet Ply: | |
10 B3 19 21| 22 ) hews ditarkbook
11 21 21 18

Két qua phén tich phwong sai 2 nhan t6 m lin lip
Anova: Two-Factor With Replication

SUMMARY 1 2 3 Total
1
Count 4 4 4 12
Sum 67 68 72 207
Average 16,75 17 18 17,25
Variance 8,916667  2,666667  0,666667  3,659091
2
Count 4 4 4 12
Sum 81 75 85 241
Average 20,25 18,75 21,25 20,08333
Variance 3,583333  0,916667  1,583333  2,810606
3
Count 4 4 4 12
Sum 82 87 82 251
Average 20,5 21,75 20,5  20,91667
Variance 1,666667  0,916667 3 1,901515
4
Count 4 4 4 12
Sum 82 81 91 254
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Average 20,5 20,25 22,75  21,16667
Variance 8,333333  1,583333 2916667  4,878788
Total

Count 16 16 16

Sum 312 311 330
Average 19,5 19,4375 20,625

Variance 7,2  4,529167  4,783333
Ad OVA

Source of Variation SS df MS F P-value Fcrit
Sample 116,2292 3 38,74306  12,65079  8,45E-06  2,866265
Columns 14,29167 2 7,145833 2333333  0,111468  3,259444
Interaction 21,20833 6 3,534722  1,154195  0,352014  2,363748
Within 110,25 36 3,0625

Total 261,9792 47

e Bang Summary: Cho két qua tinh toan timg t6 hop nhan t6 A/B va chung cho timg
nhan t6 B, nhan t§ A, gdm céc chi tiéu: Dung lugng (Count), Téng (Sum), Trung
binh (Average), Phuong sai (Variance).

e Bang Ad OVA:

Cot dau tién 1a cac nguodn bién dong:

o Sample: Bién dong do nhén tb B tao nén (do dugc xép theo hang).
o Columns: Bién dong do nhan t6 A tao nén  (do duogc xép theo cot).

O O

Interaction: Tac dong qua lai.
Within: Bién dong ngau nhién.

o Total: Bién dong chinh ciia n gia tri quan sat.

Tir két qua nay cho thiy:
Fg=12.65>Fqo5 =

2.87. K1: Phan bén c6 tac dong rd rét dén ning suat bong.

Fa=2.33 < Fyo5=3.26. Kl: Mat d§ anh hudong khong rd dén nang suét bong.

Fap=1.15 <Fgps =

1d dén nang suét.

3.36. K1: Dong thoi thay d6i mat do va phan bén anh huong khong

Luc nay chi con viéc lua chon cong thirc bon phan tdi wu. Qua sb trung binh ning suat theo
timg cong thirc bon phan cho thiy cong thirc 4 ¢ ning suit cao nhat 1a 21.16 ta/ha. C6 thé
dung tiéu chuan t dé kiém tra lai xem cong thirc 4 c6 sai khac v6i cong thic nao con lai dé lya
chon cong thirc ¢6 hiéu qua nhat.

Luu ¥ trong phén tich phuong sai 2 nhan t6 m lan lip, néu kiém tra Interaction (twong tac giira
2 nhan t0) c6 anh hudng dén chi tiéu quan sat, thi lic nay can chon t6 hop cong thirc co gia tri

binh quan tt nhat; dong thoi co thé so sanh nod voi t6 hop dimg thir 2, 3 ...

thire toi wu.
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6. PHAN TICH TUONG QUAN - HOI QUY

Trong thuc té ngudi ta can 1ap cac 'm0 hinh twong quan hoi quy vi cac myc dich:

o Dé ude lwrong mot nhan t6 kho do dém (got la bién phu thudc y) thong qua mét hay
nhiéu bién d& quan sat, do dém (goi 1a bién doc 1ap x) va tat nhién 13 phai c6 mdi lién hé
gitra y va x. Tu day co thé 1ap cac biéu diéu tra phuc vu cho viéc giam nhe cic quan sat
do dém mot sb nhén t6 phure tap

o Dé dyu bdo mdt nhan td trong tuong lai (goi la bién du bao y) vO1 mot sb bién doc lap,
dau vao (goi 1a 1a bién doc 1ap x)

o bé nghién cuu tac dong, anh huong cia mot hodc nhiéu nhan t§ dén mot yéu td can
quan tdm nhu sinh truong, san lugng, chat lugng rimg, x6i mon dét, dong chay luu vuc.
Trén co s& do co giai phap k¥ thuat thich hop hodc cac bién phap thich hop

Str dung chuong trinh Excel hodc Statgraphics Plus dé thiét 1ap cac moé hinh twong quan/h01
quy tuyén tinh tir mot cho dén nhiéu bién sé doc lap. Trong chuong trinh nay, cac tham so
dugc udc luong bang phuong phap binh phuong tbi thleu Riéng cac dang phi tuyén khi Gmg
dung chuong trinh nay can ddi bién sd dé quy vé dang tuyén tinh.

6.1. HOi quy tuyén tinh 1 1&p

Hf)i quy tuyén tinh mot 16p c6 nghia 14 c6 mot bién sé doc 1ap x duoc nghién ctru anh huong
dén bién phu thudc y, dang quan h¢ dugc xac dinh la duong thang. C6 nghia la khi x tang hoac
giam thi y cling tang hodc giam déu theo dang duogc thang. Dang phuong trinh tong quat: Y =
A +B.X.

Vd: Lap m6 hinh tuong quan gilta chiéu cao dudi canh (Hdc) véi chiéu cao ca cay (H) rung
Téch dang duong thang: Hdc = A + B.H. Vi Hdc 1a chi ti€u kho do dém hon H, nén dung quan
hé nay d€ xac dinh Hdc thong qua H.

] Nhap so liéu theo bang:
Cac cap s0 liéu Hdc - H

A B
1 Hde(m) H(m)
2 22,0 23,0
3 21,8 23,0
4 21,5 223
40 9,7 10,9
41 9,8 11,1

] Uéec lwgng twong quan hoi quy dwong thang:
o Tools/Data Analysis/Regression. OK.
o Hop thoai:
Input Y range: 4 hap dia chi cot bién Y (C6 thé nhap ca nhén). Vd: A1:A41.
Input X range: 4 hap dia chi cot bién X (C6 thé nhap ca nhan). Vd: B1:B41.
Label: Panh dau néu di nhap ca hang dau lam nhan.
Output range: 4 hap dia chi 6 trén trai noi xuat két qua.
OK.

36



)

d9-0- )5

i

(Bia —
wll
- Home Insert Page Layout Formulas Data Review View Add-Ins
2 _' AL : -
From F ! Sort Fil Data
A Text  Sources 3 alidation
Get External Data Connections Sort & Filter Data Tools
| ES v ( # | Hdc (m)
A B [ D E E G H I K
1 |Baitap: Lap twong quan tuyén tinh 1 16p
2 | GilFa chiéu cao dwi canh (Hdc) véi chidu cao ca cay (H)
i HCci Dl 20
4 |5 liéu Hdc/H dé 1ap md hinh Input |I|
5 | Hdc(m) I H (m) | \ || InputYRange: SASE:SAS45 F
L pemmemmas i Cancel
6 . 220 23.0 Input X Range: SBSS:8R%45 &
7 | 218 230 v Labels [™ Constantis Zero il
8 215 223 ¥ Confidence Level: IQS %
9 216 221 )
1 rOutput options
10 _ 6.4 6.9 ' Qutput Range: SEsS s
11 | 6.5 7.0 ™ New Worksheet Ply: I
12 £ 9 67 " New Workbook
13 57 5.4 esiduals
~ | ™ Residuals ™ Residual Plots
14 6.1 6.8 I™ standardized Residuals I Line Fit Plots
15 | 6.0 6.8 ormal Probability
16 7.3 7.9 ™ Normal Probability Plots
17 74 8.0
Keét qua wéc lwgng hoi quy tuyen tinh 1 16p
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,998189546
R Square 0,99638237
Adjusted R Square 0,996287169
Standard Error 0,318271114
Observations 40
AdOVA
daf SS MS F Significance F
Regression 1 1060,180842 1060,181 10466,12 5,24804E-48
Residual 38 3,84926708 0,101297
Total 39 1064,030109
Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -0,715306008 0,127254043 -5,62109 1,88E-06 -0,972918358 -0,457693658
Hgo(m) 0,994341123 0,009719471 102,304  5,25E-48 0,974665081 1,014017165
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Phuong trinh twong quan:

Vé6ia =40

Hde =-0.715 + 0.994.H

R =0.998 Fr=10466.12 v 0<0.0000

Tir phuong trinh hdi quy, c6 thé x4c dinh Hdc gian tiép qua H.

6.2. Dang phi tuyén dwa vé tuyén tinh 1 I&p

Trong thuc te bién y ¢ thé khong c6 dang quan h¢ duong thang Vi x, do d6 can st dung mo
hinh phi tuyén. Trudng hop cac ham phi tuyén, dé udc luong can bién doi thanh dang tuyén
tinh dé udc lugng trong cac phan mém Excel, Statgraphics Plus.

Mot s6 ham phi tuyén phd bién nhu:

y =a.x" tuyén tinh héa: In(y) =
y = a.e™ tuyén tinh hoa: In(y) =

In(a) + b.In(x)
In(a) + b.x

6.2.1. Ldap mo hinh ham mii trong Excel:
Vi du: Lap moé hinh twong quan H/D rimg trong Téch dang ham mii:

Dat

Vay

H=aD"
] Tuyén tinh héa: Logarit neper 2 vé:
Ln(H) = Ln(a) + b.Ln(D)
Y=LnH) X=LnD) A=Ln(a)
Y=A+BX

B=b.

] Nhap s6 liéu va déi bién sé:
o Cot A: So licu D.
o CotB: So liéu H.
o Cot C: Ln(D). Tai 6 C2: =Ln(A2), copy cho ca cot.
o CotD: Ln(H). Tai 6 D2: =Ln(B2), copy cho ca cot.
S6 liéu H/D va dbi bién sb
A B C D
1 D(cm) H(m) Ln(D) Ln(H)
2 31,3 22,0 3,443863 3,091042
3 32,0 21,8 3,466237 3,08191
40 12,6 9,7 2,536373 2,270804
41 13,9 9,8 2,629481 2,277972

U'éc lwgng twong quan hoi quy dwong thiang trong Excel:
o Tools/Data Analysis/Regression. OK.
o Hop thoai:
Input Y range: 4 hap dia chi c6t bién Y (C6 thé nhap ca nhén). Vd: D1:D41.
Input X range: 4 hap dia chi cot bién X (C6 thé nhap ca nhan). Vd: C1:C41.
Label: Panh diu néu di nhap ca hang dau lam nhan.
Output range: a hap dia chi 6 trén trai noi xuat két qua.
Kich OK.
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Home Insert Page Layout Formulas Data Review View Add-Ins
SRBRRHIGHS | iapd o =
Get External Data Connedions Sort & Filter Data Tools
I F7 - 5|
A B (2 D E F G H I I K
1 Baitap: Thiét1ap mé hinh quan hé phi tuyén tinh
2 |Tir s6 liéu do DIH mét s6 cay, thiét lap mé hinh H/D dang ham mii phuc vu wéc
3 lwong nhanh H TS 2
- H =a D A b rInput
5 | Input ¥ Range: m
6 |86 liéu do D/H dé1ap mé hinh o [corscer Lml
7 | D(cm) H(m) In(D) In{H) I .E _________ - :
8 | 313 220 344362 309104 Iv Labels I™ Constant is Zero ﬂl
9 | 320 218 346574 308191 ¥ Confidence Level:  [35 %
10 | 306 215 3421 306805 e
Bl 279 216 332863 307269 & . : prores w
12| 102 6.4 232239 18563 e —
3] 102 65 232239 18718 L Jeoeie it
14 98 59 226176 177495 s
15| 95 57 225129 174047 I_Ef“a_: | e
ls| 95 61 22510 180829 e
17 | 10.2 6.0 232239 179176 - = -
s 64 73 279728 198787 e
19 | 15.9 74 276632 2.00148 —
20 | 10.0 6.5 230259 1.8718
Két qua wéc lwong hdi quy tuyén tinh
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.940546
R Square 0.884627
Adjusted R
Square 0.881591
Standard
Error 0.167161
Observations 40
ANOVA
Significance
daf SS MS F F
Regression 1 8.141566  8.14156 291.366 2.062E-19
Residual 38 1.061823  0.02794
Total 39 9.203388
Standard
Coefficients Error t Stat P-value  Lower 95% Upper 95%
9.88E-
Intercept -0.80087 0.18412 -4.34972 05 -1.173600 -0.428137967
2.06E-
In(D) 1.157937 0.067837  17.0694 19 1.020609 1.295265915
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Phuong trinh twong quan:
Ln(H) =-0.800 + 1.157.Ln(D)
Véia =40 R =0.940 Fr=291.36 voi 0<0.0000
Pua vé dang nguyén thiy: Tinh a = exp(A) = exp(-0.800) = 0.449
Viay: H = 0.449.D""’
Tir mo hinh nay ¢6 thé udc luong H théng qua D ma khong phai do dém

6.2.2. Ldap mo hinh ham mii va Schumacher trong Statgraphics:

Trong Statgraphics Plus, viéc tinh toan md hinh don gian hon vi khong can tao thém cac cot
d6i bién s6, bién s dugc ddi truc tiép trong hop thoai khi thiét 1ap mo hinh.

i) Lap md hinh ham mii trong Statgraphics .
Trong Statgraphics, vi¢c udc lugng moé hinh phi tuyén tinh don gian hon vi khong can tao

thém céc cdt doi bién sb, bién sb duoc ddi truc tiép trong hop thoai khi thiét 1ap mo hinh.

PAu tién nhép dit liéu trong Excel v4i hai ¢t x va y, vi du la D va H nhu sau

r 1 haot - WA 1 WiER? - = x
- | - met  Pagrispost Prrewdm Ouli P - Ldetn =
.""j‘ll arisl -1 - T =L ram Tot Zustaw . E'EIE B oooE T _: E:::-"“ ;r }j
Faris - Farias ipsan || TR el K| BEEERE Gy ke (PR BRI .“r,:-l-::l ..:__‘:: <Il_.:u e Dswie Farmai 3 it - _;:_ |:.F-:-I|.

e [ory——. i i Fimig

't-"-[r_'. A

File dir liéu Excel can dugc lgu véi version cua Microsoft Excel 97-2003 vé trude, vi
Statgraphics chua nhan dugc kiéu file MS. Office 2007

Sau d6 m¢ file dir litu nay trong Statgraphics Centurion: File/Open/Open Data
Source/External Data file - OK
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Mg file dix liéu Excel tron% Stat%rghics Centurion

File | Edit Define Measure Analyze Improve Control Forecast Tools View Window Help
cn » Open StatFolio... CulFLL g L7 247 @

Cl 3 Open Data gurce... Crl+F12 b Labs\.l # Row I 34

Save 3 Open StatGallry...

Save As 3 Open StatReponer... ==
5T T o T—wora | cols | ers | eols | cor7 | cors =

s - O ) Y )

Print... P | |

Print Preview... Shift+F3
Print Setup... Shift+F4

Open Data Source

Page Setup...
Save Graph... =] Data Source——————————— oK
StatPublish...

|
I ’
I e STATGRAPHICS Data File E— |

& External Data File

Combine 3
Send " DDEC Query Help
Links... '
¢ Clipboard
Recent File
Exit STATGRAPHICS Alt+Fa
16 1
17
18
13
. =
W||v|M| &4/ B/ C/D/E/F/G/H/I/J 4] | _’lJ
|
|
I B e () )5 |

=% STATGRAPHICS

File Edit e Measure Analyze Improve Control Forecast Tools View Window Help
SHED | 2B S| EBEYRLFREEREL 947 @

| DalaBook IR =g M o o W2 . Labet| # Row| #
Stathchizor fEH <D:\Bao Huy 2008 - 3\Teaching\Computer for FREM 05\AIl for FREM 05 - 2008\HD mu Stat (GV).dls> [S=E=]
StaGialery D B Col3 | Cold4 | Col5 | Col 6 | Col7 | Col B | Col 8 | Col 10 =
StatReporter
. StatFolio Comments 1 31.3 20

2 |2 21.8

3 30.6 21.5

. |27.9 21.6

5 10.2 6.4

6 10.2 6.5

7 |9.6 5.9

8 9.5 5.7

9 |9.5 6.1

10 10.2 6

11 |16.4 7.3

12 15.9 7.4

13 |10 6.5

12 |01 6.6

15 15.7 11.7

16 [15.5 1.8

17 |6.7 3.5

18 6.8 3.6

< "v | [ HD mustatav) BT D ESF B AT [4] |’|_I

Chay phan xt 1y ham twong quan mot lép: Improve/Regression Analysis/One
Factor/Simple Regression
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trong Statgraphics Centurion

File Edit Define Measure Analyze |Improve | Control Forecast SnapStats! Tools View Window Help

=& ﬁ | ¥ % La] |é Analysis of Variance » ﬁﬁi{“ Qﬁ 7 |
@ DataBook E] [E Regression Analysis 4 One Factor 4 Simple Regression... |
’ Stattdvisor Experimental Design Creation 4 Multiple Factors 3 Polynomial Regression... —
E StatGall ﬁ <D:\Bao Experimental Design Analysis 3 Attribute Data » Epelianfonmation N
atGallery
— & - Life Data ’ Calibration Models... -
StatReporter ] ) ) —
[ [ Comparison of Regression Lines...
. StatFolio Comments 1 31.3 22 —
2 32 21.8
3 30.6 21.5
4 27.9 21.6
= 10.2 6.4
[ 10.2 6.5
7 9.6 5.9
8 9.5 5.7

Trong hop thoai chon bién y va x va dbi bién sé ngay trong hop thoai: log(H) va log(D).
Kich OK dé co két qua. (Luu y ky hiéu log trong Statgraphics 1a logarit neper)

| Simple Regression ﬁ

| I‘“\ log(H]

’ lag(Y]

[Select:]

v Sort column names

3 ] Cancel | Delete | Transform... Help
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R DotcBaok
2 Stattdvisan
BE sy
StatFeparter

W statFolio Comments

Simple: Regression - Inglt

View Window Help

BEHw BE 8 & 2E £ Lo A

File Edit Define Measure Analyze Improve Control Forecast SnapStats!  Tools

Simple Regression - lag(H) vs. log(D)

|E=3 Eo| )

Simple Regression - log(H) vs. log(D)
Dependent variable: log(F)

Independent variable: log(D)

Linear model: Y =a +b*X

R-squared = 88.4627 percent
R-squared (adjusted for d.£) = 88.1591 percent
Standard Error of Est
Mean absolute error
Durbin-Watson statistic = 0.8988352 (P=0.0000)
Lag 1 residual autocorrelation = 0.545672

The StatAdvisor
The cutput shows the results of fitting a linear model to describe the relationship between log(H) and log(T.

log(E) = -0.800869 + 1.15794*log(D)

Since the P-vahue in the ANOVA table is less than 0.03, thers iz a statistically significant relationship betw
confidence level

The R-Squared statistic indicates that the model as fitted explains 88.4627% of the variability in log(H). T
indicating a relatively strong relationship between the variables. The standard error of the estimate shows |

Coeffici
Least Squares Siandard I

Parameter | Estimaie Error Siatistic | P-Value 32
Intercept 0.18412 434972 [0.0001

Slope 0.0673363 |17.0695 | 0.0000
Amalysis of Variance 2.8
Source Sunof Squares | Df |Mean Square | F-Raiio | P-Value

Model 814157 1 [314157 2913700000

Residual 1.06182 38 [0.0279427 = 24
Total (Corr) 920338 38 f .

=

Correlation Cosfficient = 09405 8’

Plot of Fitted Model

log(H) = -0.800869 + 1.15794%l0g(D)

« .,. v | W ntit... [ ][= ]2 T‘) StatA... (22 [ = ] &= T@Statau [F=] = T StatR... (@@ |[= [ 52 }
Simple Regression - log(H) vs. log(D)
Dependent variable: log(H)
Independent variable: log(D)
Linear model: Y =a + b*X
Coefficients

Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept -0.800869 0.18412 -4.34972 0.0001
Slope 1.15794 0.0678368 17.0695 0.0000
Analysis of Variance
Source Sum of Squares Df Mean F-Ratio P-Value
Square

Model 8.14157 1 8.14157 291.37 0.0000
Residual 1.06182 38 0.0279427
Total (Corr.) 9.20339 39

Correlation Coefficient = 0.940546

R-squared = 88.4627 percent

R-squared (adjusted for d.f.) = 88.1591 percent
Standard Error of Est. = 0.167161

Mean absolute error = 0.1213

Durbin-Watson statistic = 0.898852 (P=0.0000)
Lag 1 residual autocorrelation = 0.545672

The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship between log(H) and log(D). The

equation of the fitted model is

log(H) = -0.800869 + 1.15794*1og(D)

Since the P-value in the A4 OVA table is less than 0.05, there is a statistically significant relationship between log(H) and

log(D) at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 88.4627% of the variability in log(H). The correlation

coefficient equals 0.940546, indicating a relatively strong relationship between the variables. The standard error of the
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estimate shows the standard deviation of the residuals to be 0.167161. This value can be used to construct prediction
limits for new observations by selecting the Forecasts option from the text menu.

The mean absolute error (MAE) of 0.1213 is the average value of the residuals. The Durbin-Watson (DW) statistic tests
the residuals to determine if there is any significant correlation based on the order in which they occur in your data file.
Since the P-value is less than 0.05, there is an indication of possible serial correlation at the 95.0% confidence level. Plot
the residuals versus row order to see if there is any pattern that can be seen.

Plot of Fitted Model

log(H) = -0.800869 + 1.15794*log(D)

3.2
2.8|
_2.4]
I L
3 |
— 2 -

1.6

1.20 . | . g
19 23 27 31 35

log(D)

Két qua cho ra ham truc tiép viét dudi dang tuyén tinh di d6i bién sb
Cac két qua kiém tra h¢ s6 twong quan R va céac bién s6 dugc hiéu giong nhu trong Excel

ii) Lap mo6 hinh ham Schumacher trong Statgraphics
Trong 1am nghiép ham Schumacher dugc sir dung pho bién dé mé phong qué trinh sinh truéng
cdy rimg va 1am phan. Dang ham Schumacher:

y=a.e b , trong d6 a, b va m 1a tham sd; y 1a gia tri sinh truong D, H, V, G, M va x
1a tudi (T). Khi udc lugng ham nay, tham sé m thuong chay tir 0.1; 0.2; ..... 1.9; 2.0. Tir d6
chon ham t6i wu véi m cho hé sso turong quan R cao nhit.
Pé udc luong ham nay, tuyén tinh hoa: In(y) = In(a) — b.x™.

Vi du str dung Statgraphics dé udc luong sinh truéng V theo tudi (T) cta loai bang ling theo
ham Schumacher.
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Nhép dir liéu V/T trong Excel
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Poi bién s6 véi m chay trong Statgrahics
Improve/Regression Analysis/One Factor/Simple Regression

i STATGRAPHICS Centurion - Untitled StatFolio

File Edit Define Meosure Analyze Improve Control Forecast SnapStots! Tools View Window Help
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Két qua wéc lwgng ham Schumacher

Simple Regression - log(V) vs. T"-0.5

Dependent variable: log(V)
Independent variable: T*-0.5
Linear model: Y =a + b*X

Coefficients
Least Squares Standard |T
Parameter |Estimate Error Statistic P-Value
Intercept 2.12522 0.111291 ]19.0961 0.0000
Slope -17.117 0.650282  ]-26.3224 10.0000
Analysis of Variance
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
Model 11.9519 1 11.9519 692.87 0.0000
Residual 0.137999 8 0.0172499
Total (Corr.)  [12.0899 9

Correlation Coefficient = -0.994276

R-squared = 98.8586 percent

R-squared (adjusted for d.f.) = 98.7159 percent
Standard Error of Est. =0.131339

Mean absolute error = 0.0958475
Durbin-Watson statistic = 1.26469 (P=0.0470)
Lag 1 residual autocorrelation = 0.141506

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between log(V) and T*-0.5. The equation of
the fitted model is

log(V) = 2.12522 - 17.117*T*-0.5

Since the P-value in the A4 OVA table is less than 0.05, there is a statistically significant relationship between log(V) and T-
0.5 at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 98.8586% of the variability in log(V). The correlation
coefficient equals -0.994276, indicating a relatively strong relationship between the variables. The standard error of the
estimate shows the standard deviation of the residuals to be 0.131339. This value can be used to construct prediction limits for
new observations by selecting the Forecasts option from the text menu.

The mean absolute error (MAE) of 0.0958475 is the average value of the residuals. The Durbin-Watson (DW) statistic tests
the residuals to determine if there is any significant correlation based on the order in which they occur in your data file. Since
the P-value is less than 0.05, there is an indication of possible serial correlation at the 95.0% confidence level. Plot the
residuals versus row order to see if there is any pattern that can be seen.

log(V) =2.12522 - 17.117*T*-0.5

ViR =-0.994 va P <0.000

Tur day suy ra ham nguyén thuy: a = exp(2.12522) =8.374; b=17.117

V =8.374.exp(-17.117. T *)

Két qua trén 14 voi m = 0.5; 1an lugt thay m khac nhau dé tim ham t&i uu v6i R max.

6.3. Hoi quy tuyén tinh nhiéu l&p

Trong thyc € bién phu thudc Y b chi phdi boi nhiu bién sb doc 1ap Xi. Vi du nhur trit lugng
rung dugc dong gop boi nhiéu nhan to nhu mat do, tiét dién ngang, chiéu cao, cap dat; hodc
bién ddi dong chay, mtre do xung yéu cta luu vuc bi chi phdi boi nhiéu nhan t6 nhu luong
mua, do doc, dia hinh, loai dat, che phu tham thyc vat; hodc tai sinh ty nhién phu thudc vao
nhiéu nhan t6 nhu anh sang, hat glong, lira rimg, dat, thuc bi, Tuy nhién bién nao 1a chu
dao thi ching ta chua biét, do vay véi phuong phap mé hinh héa véi nhiéu thir nghiém khéc
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nhau gitp chung ta du bao duoc nhéan t6 anh hudng quan trong, trén co sé d6 s& diéu tiét cac
nhan t0 nay dép ung dugc muc tiéu mong doi

Trong trudng hop nay dé udc lugng bién phy thude Y nguoi ta can 1ap mé hinh hdi quy nhidu
bién s6 dé co thé phan anh chinh xac gia tri u6c lugng, du bao Y.
Dang phuong trinh tong quat:

Y =a, + b1 X; + b X5 +....+ b X,

Vi du: Thiét 14p mé hinh du doan trir lugng rimg (M) Téch theo 2 bién sb mat do (a ) va chiéu
cao binh quan (H) theo dang ham mii:
M=a-+ b1 a + b2 H
bay la dang tuyen tmh 2 lop Y =a+bX;+bX,
Dung phuong phap binh phuong t6i thiéu udc lugng phuong trinh
e Nhap s liéu

Bing s6 liéu M/N/H

A B C
1 N(c/ha) H(m) | M(m3/ha)
2 180 23,0 163,452
3 170 23,0] 160,154
4 220 223| 184,167
40 570 10,9 43,846
41 570 11,1 53,212

| Uéc lwgng twong quan tuyén tinh nhiéu 16p:
o Tools/Data Analysis/Regression.OK.
o Hop thoai:
Input Y range: a hap dia chi cot bién Y (C6 thé nhdp ca nhan). Vd: C1:C41.
Input X range: 4 hap dia chi khdi cac bién X (C6 thé nhap ca nhin). Vd:
Al:B4l1.
Label: Danh dau néu da nhap ca hang dau lam nhan.
Output range: 4 hap dia chi 6 trén trai noi xuét két qua.
OK.
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nEEE
1 -
A | ¢ || 8B | 7 | 6 | B | 1 |
1 M (ciha) H(m) i Il (3 /ha) E
| 2 | 180 230} 1634521
3_ 170 30 E 160,154 .- T nsio @
i 220 223 184.167 —
& 210 221} 145436 Tt ¥ Range: lscsrgcsn] [
i 650 69 E 24177 E Input & Rangs: $,q$1$|§$41 __
L 620 0 E et i Labels [] Canstant is Zero
i 690 67 \ 22,027 ! Canfidence Level; a5 %
9 650 64 ) 19.696 |
et i 1 Cutput options
ﬂ 650 6.8 E 20778 E T — _
1 630 6.8 E 22634 E () Mews Worksheet Ply:
12 a0 79 69 476 | () Mew Workbook
Pt | | \ Residuals
i Eap &0 E 65463 E [ Residuals ] Residual Flats
1 &0 s ! 35.867 ! [] standardized Residuals [ Line Fit Plats
i 980 75 E 36637 E Mormal Probability
16 970 L) E 130,740 E [ Mormal Probability Ploks
17 Q60 123 E 125725 E
Két qua wéc lwong md hinh hdi quy tuyén tinh 2 16p
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.9256776
R Square 0.856879
Adjusted R Square 0.8491427
Standard Error 28.140919
Observations 40
Ad OVA
df SS MS F Significance F
Regression 2 175426.2 87713.1 110.7613 2.40166E-16
Residual 37 29300.72 7919113
Total 39 204726.9
Standard
Coefficients Error t Stat P-value Lower 95% Upper 95%
Intercept -154.77144 22.13662 -6.99165 2.91E-08 -199.6244851 -109.918392
a (c/ha) 0.1095484 0.016994 6.446152 1.57E-07 0.075114494 0.143982284
H (m) 14.52156 0.97677 14.86692 3.49E-17 12.54243676 16.50068344
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Phuong trinh twong quan hoi quy:

M=-154.771+ 0.109 N + 14.521 H

Véia =40 R =0.926 Fr=110.76 vo&1 0.<0.00

tb; = 6.44 thy =14.86  voi 0<0.00
Tir mé hinh nay c6 thé udc luong, du béo trit lugng rimg théng qua 2 bién sé mat do (4 /ha) va
chiéu cao binh quan (H).

6.4. Hoi quy phi tuyén tinh nhiéu I&p, td hop bién

Trong trudng hop nhiéu bién sb xi anh huong den y khong theo dang tuyén tinh ma c6 dang

quan h¢ phi tuyén, trudng hop ndy can ddi bién sé dé tré vé dang tuyén tinh, hodc 1ap mé hinh

t6 hop bién. ) . o i ) i )

Mot so dang phi tuyén nhiéu 16p pho bién va cach quy vé tuyén tinh hodc t6 hgp bién:
y=ax1” x2"...xn" tuyén tinh hoa: In(y) = In(a) + bl.In(x1) + b2In(x2) + ... + bnln(xn)

blx1+b2x2+..+bnxn

y=ae 7T tuyén tinh hoa: In(y) = In(a) + blx1 + b2x2 + ...+ bnxn

6.4.1. Lap mo hinh phi tuyén nhiéu I6p chuyén vé tuyén tinh nhiéu l6p trong Excel
Ham phi tuyén nhiéu 16p trong Excel dugc wéc luong bang cach tuyén tinh hoa, c6 nghia 1a can
tao thém céc trudng/cot bién s méi.
Vi du lap quan hé giita M = f(4 . H) dang ham mu: M = a.a "'H™.
Tuyen tinh hoa bang cach lay log 2 vé: In(M) = In(a) + biln(a ) +b,In(H)
4 hu vay phai tao thém 3 cot log dé doi bién sb

Bing dir li¢u d6i bién s6 d¢ 1ap mo hinh phi tuyén nhiéu 16p

N (c/ha) | H (m) | M (m3/ha) Ln(M) Ln(N) Ln(H)
180 | 23.0 163.452 5.096519 5.192957 3.135494
170 | 23.0 160.154 5.076136 5.135798 3.135494
220 | 22.3| 184.167 5.215843 5.393628 3.104587
210 | 22.1 145.436 4.979736 5.347108 3.095578
650 6.9 24177 3.185402 6.476972 1.931521
620 7.0 23.400 3.152736 6.429719 1.945910
690 6.7 22.027 3.092269 6.536692 1.902108
650 6.4 19.696 2.980416 6.476972 1.856298
650 6.8 20.778 3.033895 6.476972 1.916923
630 6.8 22.634 3.119453 6.445720 1.916923
660 7.9 69.476 4.240981 6.492240 2.066863
690 8.0 69.463 4.240794 6.536692 2.079442
980 7.5 35.867 3.579818 6.887553 2.014903
980 7.5 36.937 3.609214 6.887553 2.014903
970 | 123 130.740 4.873211 6.877296 2.509599
960 | 12.3 125.725 4.834097 6.866933 2.509599
960 4.3 11.327 2.427189 6.866933 1.458615

1000 4.2 12.320 2.511224 6.907755 1.435085
960 9.0 57.145 4.045592 6.866933 2.197225
970 8.9 58.715 4.072695 6.877296 2.186051
950 | 125 127.868 4.850998 6.856462 2.525729
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N (c/ha) | H(m) | M (m3/ha) Ln(M) Ln(N) Ln(H)
970 | 125 127.934 4.851515 6.877296 2.525729
1090 7.1 39.355 3.672623 6.993933 1.960095
1140 7.2 41.830 3.733614 7.038784 1.974081
890 | 12.8 158.216 5.063961 6.791221 2.549445
960 | 13.0 178.428 5.184185 6.866933 2.564949
1050 | 16.3 227.649 5.427805 6.956545 2.791165
1020 | 15.8 231.610 5.445055 6.927558 2.760010
1110 | 16.8 233.835 5.454616 7.012115 2.821379
1060 | 17.0 203.820 5.317237 6.966024 2.833213
940 | 16.6 186.508 5.228474 6.845880 2.809403
730 | 16.0 145.706 4.981591 6.593045 2.772589
1440 | 10.5 139.988 4.941557 7.272398 2.351375
1240 | 10.1 123.668 4.817601 7.122867 2.312535
740 | 12.8 111.255 4.711825 6.606650 2.549445
710 | 13.3 82.429 4.411937 6.565265 2.587764
360 | 17.9 227.702 5.428038 5.886104 2.884801
390 | 17.7 191.751 5.256198 5.966147 2.873565
570 | 10.9 43.846 3.780683 6.345636 2.388763
570 111 53.212 3.974284 6.345636 2.406945

Tir day chay phan Regression trong Excel dé thiét 1ap mé hinh nhu 13 mé hinh tuyén tinh nhiéu
16p da trinh bay & muc trén.

53 Ho-vos500Bo)-

On)id 9 F
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From Acces . l P ,-% A':||
S y ot l ot e idation :
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H7 - £ |
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1 Baitap: Lap mo hinh quan hé phi tuyén nhiéu lé&p
2 Tir sé liéu do dém N, Hva M hdy lap mé hinh quan hé:
3 M=f(N. H) dang phi tuyén tinh nhidu I&p: M = a.N*b1.H"b2
7 2l
5 rInput o
6 86 ligu N - H-M rimg Téch toput £ Range: Foow o | —2—
7 N(c/ha) H(m) M (m3/ha) In(M) In(N) In(H) (. [esrowstr  B5 _cencel |
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Két qua wdc lugng md hinh phi tuyén d6i vé tuyén tinh 2 16p

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.967567
R Square 0.936185

Adjusted R Square 0.932736

Standard Error 0.235045
Observations 40
ANOVA
daf SS MS F Significance F

Regression 2 2998797 1499398 271.4024864  7.78065E-23
Residual 37 2.044113  0.055246
Total 39 32.03208

Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -5.143280 0.681084 -7.551614 0.000000 -6.523287  -3.763274
Ln(N) 0.641785 0.081858  7.840245 0.000000 0.475926 0.807645
Ln(H) 2.205407 0.095991  22.975155 0.000000 2.010911 2.399903

Mo hinh ¢6 dang: In(M) = -5.143 + 0.642In(a ) + 2.205In(H)
Véia =40 R =0.968 Fr=271.40 véi 0<0.00

tby = 7.84 by =2298  v6ia<0.00
Ttr mo6 hinh nay c6 thé dy bdo M thong qua a va H

6.4.2. Ldp mé hinh phi tuyén nhiéu l6p chuyén vé tuyén tinh trong Statgmphics
Trong Statgraphics, viéc tinh toan m hinh phi tuyen nhiéu 16p don gian hon vi khong can tao
thém cac cot d6i bién sd, bién sb dugc doi truc tiép trong hop thoai khi thiét 1ap mo hinh.

Piu tién nhap dir li¢u trong Excel véi bién y va cdc bién xi, mdi bién mét ct dir liéu
| Al | | N
' A B C D
N | H M

180 230 163432

170 230 160154

220 223 184167

210 2271 145.436

550 6.9 24177

520 7.0 23.400

[l atal Dn L L B A L v g

= || W (D=
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File Edit Define Measure Analyze Control  Forecast SnapStats!!

Sau d6 m¢ file dir li€u nay trong
[£1 STATGRAPHICS Centurion - Untitled StatFolio

Statgraphics Plus, vao chuwong

trinh chay ham nhiéu 16

Tools  View Window Help

* L8 Rowr &
Multiple-Variable Analysis (Correlations)...

3
3 Multiple Regression...
4

Regression Model Selection..

Monlinear Regression...
Ridge Regression...
Partial Least Squares...
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2 170 23 160.154
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Poi bién so ngay trong hop thoai

Multiple Regression
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H
]
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Coe

.

[¥ Sort calumn names

carcel |

Dependent Variable:

\E\ [l

Independent Varisbles:

oa(H]

log(N)

(Select)

|

[wiaights:]

|

Delets | Transtom

Help

Ll

Két qua chay ham phi tuyén nhiéu 16p quy vé tuyén tinh

Multiple Regression - log(M)
Dependent variable: log(M)
Independent variables:

log(H)
log(a )
Standard T

Parameter Estimate Error Statistic P-Value
COASTAAT [-5.14328 [0.681084  [-7.55161 [0.0000
log(H) 2.20541 0.095991 22.9752 0.0000
log(a ) 0.641785 |0.0818578 |7.84025 0.0000
Analysis of Variance
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
Model 29.988 2 14.994 271.40 0.0000
Residual 2.04411 37 10.0552463
Total (Corr.) 32.0321 39

R-squared = 93.6185 percent

R-squared (adjusted for d.f.) = 93.2736 percent
Standard Error of Est. = 0.235045

Mean absolute error = 0.16285

Durbin-Watson statistic = 1.47918 (P=0.0243)
Lag 1 residual autocorrelation = 0.243443
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The StatAdvisor
The output shows the results of fitting a multiple linear regression model to describe the relationship between log(M) and 2
independent variables. The equation of the fitted model is

log(M) = -5.14328 + 2.20541*log(H) + 0.641785*1og(N)

Since the P-value in the A4 OVA table is less than 0.05, there is a statistically significant relationship between the variables at
the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 93.6185% of the variability in log(M). The adjusted R-
squared statistic, which is more suitable for comparing models with different numbers of independent variables, is 93.2736%.
The standard error of the estimate shows the standard deviation of the residuals to be 0.235045. This value can be used to
construct prediction limits for new observations by selecting the Reports option from the text menu. The mean absolute error
(MAE) of 0.16285 is the average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to determine if
there is any significant correlation based on the order in which they occur in your data file. Since the P-value is less than 0.05,
there is an indication of possible serial correlation at the 95.0% confidence level. Plot the residuals versus row order to see if
there is any pattern that can be seen.

In determining whether the model can be simplified, notice that the highest P-value on the independent variables is 0.0000,

belonging to log(4 ). Since the P-value is less than 0.05, that term is statistically significant at the 95.0% confidence level.
Consequently, you probably don't want to remove any variables from the model.

Plot of log(M)
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T T T

I
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T T T
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T T T T

I
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2.4 34 4.4 54 6.4
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Trong Statgrahics Plus con cho phép tao t6 hop bién ngay trong hop thoai, vi du co t}}é 1ap ham
dang: In(M) = a + by.N*H, trong d6 a .In(H) la t6 hop bién. Trong hdp thoai tao to hop bicn
nhu sau
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Multiple Regression

Independent VW ariables:

[Select:)

|

[\wieights:]

[v Sort |
0k | Carcel ‘ Delete ‘ Transform...‘ Help ‘

Két qua c6 ham theo quan hé nhiéu bién duwéi dang t6 hop bién

Multiple Regression - log(M)
Dependent variable: log(M)
Independent variables:

a*H
Standard T

Parameter Estimate Error Statistic | P-Value
COa STA4AT 3.17609 0.248379 12.7873  10.0000
4 *H 0.000133068  10.0000252748  |5.26485 10.0000
Analysis of Variance
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
Model 13.5104 1 13.5104 27.72 0.0000
Residual 18.5217 38 10.487412
Total (Corr.)  [32.0321 39

R-squared = 42.1778 percent

R-squared (adjusted for d.f.) = 40.6561 percent
Standard Error of Est. = 0.698149

Mean absolute error = 0.515141
Durbin-Watson statistic = 0.780029 (P=0.0000)
Lag 1 residual autocorrelation = 0.559301

The StatAdvisor
The output shows the results of fitting a multiple linear regression model to describe the relationship between log(M) and 1
independent variables. The equation of the fitted model is

log(M) = 3.17609 + 0.000133068*N*H

Since the P-value in the A4 OVA table is less than 0.05, there is a statistically significant relationship between the variables at
the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 42.1778% of the variability in log(M). The adjusted R-
squared statistic, which is more suitable for comparing models with different numbers of independent variables, is 40.6561%.
The standard error of the estimate shows the standard deviation of the residuals to be 0.698149. This value can be used to
construct prediction limits for new observations by selecting the Reports option from the text menu. The mean absolute error
(MAE) of 0.515141 is the average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to determine if
there is any significant correlation based on the order in which they occur in your data file. Since the P-value is less than 0.05,
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there is an indication of possible serial correlation at the 95.0% confidence level. Plot the residuals versus row order to see if
there is any pattern that can be seen.

In determining whether the model can be simplified, notice that the highest P-value on the independent variables is 0.0000,
belonging to a *H. Since the P-value is less than 0.05, that term is statistically significant at the 95.0% confidence level.
Consequently, you probably don't want to remove any variables from the model.

7. UOC LUQNG CAC DANG HOI QUY MOT BIEN TREN PO
THI

Trong thuc té truc quan cac mdi quan hé, ngudi ta thuong dung do thi dé biéu dién, va dé dé
dang trong vi¢c xem xét cac duy bao, Excel ho tro chuong trinh xac dinh m6 hinh hoi quy mot
bién ngay trén do thi. Excel 1ap sin 5 dang ham phd bién trong phan nay.

Vi du: Lap m6 hinh héi quy H/D cho rimg trong Téch ngay trén db thi quan hé

| Nhap so liéu:
So liéu vé quan hé H/D

A B

1 D(cm) H(m)

2 6,7 3,5
3 6,8 3,6
4 9,5 5,7
5 9,5 6,1
40 31,3 22,0
41 32,0 21,8

] V& db thi: Tién hanh cic budc v& d6 thi quan hé H/D. (4 én v& dang dam may
diém).
| Tinh toAn mé hinh quan hé dwa vao do thi:
o Kich hoat d6 thi: Kich chudt trai.
o Chon ddm may diém trén do thi: Kich chudt phai vao dam may dém nay.
o Chon Add Trendline
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Quan he H/D rung tech
250
+ +*0C
200
& o
— 150 i _
E__ . “5 Format Data Series..,
T 100 nr'i: Chart Type...
- .h " Source Data...
€3
510 @ Add Trendline. ..
E Clear
UO T T T T T T
00 50 100 150 200 250 200 250
D {cm)

......................

| Cpkions

Trend/Rearession bype

] Lt

Linear Logarithmic Palynomial
Power Expaonential Mowing Average

Based on series:

Ik, ] [ Cancel

Linear: y=mx+b

Logarithmic: y=clnx+b

Polynomial: y=b+c;x+ czx2 + .....C6X
Co6 thé chon 1 dén 6 bac trong 6 Order: Xéc dinh sb bac.

Power: y= cx”

Exponential: y=c.e

6

bx
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Chon muc Option: Xéc dinh:
Forecast: Foward: Xac dinh d6 dai du doan tiép theo.
Backward: Xac dinh d6 dai du doan Iui.
Set intercept (0): 4 éu danh dau thi tham sb b=0 trong cic ham dudng thang
Display Equation on Chart: Danh dau dé dua ham 1én db thi.
Display R-squared Value on Chart: Panh ddu néu mudn tinh hé sé twong quan

binh phuong.
Cuoi cung la OK.
Két qua nhw sau:
’ [ %]
Add Trendline E3

Type Qptions

Trendline narme
() dukomaticc  Lod, (H (i)

{:}Qustom:
| | (Forecast

Forward: 10 = | Units
C Backward: |0 = | Units

Display equation on chart
[*]‘Display R-squared value on chart

K ] [ Cancel

Quan he H/D rung tech
250 ~
200 -
= 15.0 -
=t y =12.386Ln(x) - 22.023
10.0 R%=0.8781
50
L 4
0.0 I I I I I I 1
5.0 100 150 200 250 300 350 400
D (cm)
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Vi du khac: Dy béo ty 18 che phu cta rimg trong thoi gian dén

E3 Microsoft Excel - Phan so lieu giang day new

File Edit View Insert Format Tools Data Window Help Adobe PDF

DeEdasmn &&Y ¥ B <t @ = -2l % A [ﬂluo%.@'
O @ vnanal -2 -[AB7US=E=E$%, -8B EE DA
hE . @ @ ER .

BT -~ A 26

A B C D E F G H I
1 |Xay dung mé hinh va dé thi du bao téc dé ting che phi rimg
2 |Ty |& % che phi cla rimg duoc thu thap trong 10 ndm.
3 |Hay xay dung md hinh t8i uu va dé thi udc luong t8c dé tAng che phi riing hang ndm
4 |va du bdo ty 18 che riing trong 5 ndm dén

5 |N&m Ty I& che phi ritng Viét Nam % N3m Dy bao ty Ié che phi ritng Viét Nam
6 1995 270 2005 50
ﬂ 1996 2601 2006 52
8 1997 260 2007 54
9 1998 290 2008 57
10 1999 280 2009 59
11 2000 310
12 2001 320 D béo ty I€ che phd rirng
13 2002 330
14 2003 370 50.0 - y = 2E-3500418
15 2004 370 450 + R2 = 0.9067
16 _ 400 |
17 £ 350 -
18 = 300 .
19 250
20 200 +
21 15.0 T T T 1
2 1990 1995 2000 2005 2010
= Nam
24

Vi du khéc: Luong carbon dugc luu trit trong cac kiéu ring khac nhau duoc méd phong bang
dang ham phi tuyén trén d6 thi. Trong d6 khong can ma héa bién s6 x (kiéu ring), lic nay su
dung so d6 cot dé vé va chay phuong trinh thich hop. Luc ndy méy tinh da ty dong ma hoa cac
kiéurimgla 1,2,3,4 .....

Lwong carbon trén va dwdi mat dit ¢ cac kiéu sir dung dit
rirng
Céc vung rumg ¢ Brazil, Cameroon va Indonesia

Lugng carbon

Cic kiéu rimg (tAn/ha)

Dudi

mat  Trong thuc

dat vat
Rurng nguyén sinh 48 310
Rung da khai thac chon 48 230
Rirng bo hoa sau nuong ray 48 75
Dat 4 6ng Lam két hop 45 50
Cay trong ngin ngiy 25 5
DPdng c6 chin tha gia stc 20 2
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Lwong C trong cac kiéu rirng
350 Rirng .nguyén
e y =-188.62Ln(x) + 318.83

= 300
- \\ RUng d4 khai R%=0.9538
_‘E 250 thac chon
=
S 200
g ™~
£ 150 A
(=]
S 100
pas P a s "
& 50 Cay trong ngang cé chan tha
£ ay gia suc
©
o O N ——

-50

Cac kiéu str dung rirng

8. SAP XEP VA VE BIEU PO PHAN BO TAN SO XUAT HIEN
THEO CAP, CO, HANG

bay la chic nang sap xép bang phan b tan s theo mot nhéan t6 theo timg cap, hang, ... va v&
db thi phan bo.
Trong nghién ciru x4 hoi, nguoi ta can nghién ciru tan s6 phan bd sd ngudi theo cap tudi dé biét
st phan bd con ngudi theo cac thé hé dé co chién lugc quan 1y ngudn nhan luc.
Trong quan 1y tai nguyén thién nhién, thuong can nghién ciru sy phan bd ca thé loai theo cip
tudi, cap kich thudc dé biét duoc quy luat bién d6i ca thé theo thé hé, theo kich thudc, chat
lugng, ... 1a co s¢ quan ly, bao tf)n va dinh hudng khai thac st dung bén ving.
Trong 1am nghi¢p thuong can sip xep phan b sb cay theo c& kinh (4 /D), s6 cay theo c& chiéu
cao (4 /H), sd cdy theo cap thé tich (4 V), sO cay theo loai cay theo cac tang rung, thé he.
Vi dy cuing tur s6 liéu quan sat rung trong Téch 10 tudi, tién hanh sip xép phan bd thyc nghiém
4 /H va vé& biéu dd (cap H 1a 2m):

o4 ap s6 liéu vao bang tinh theo cot. Vd: A9:A52.

[J Lap mot cdt gidi han trén ¢d kinh. Vd: cd 2m.
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Biang tom tit dir liéu

Ed Microsoft Excel - Phan so lieu giang day new

@ Fle Edit WView Insert Format Tools Data Window Help Adobe PDF

DEPdam GaY % B AR @ = -5 %A e

[) @& vnarial -4 - [aAB I U S=E=EE$ %, Z-ul
TEE . i @ | 7 R ]
c2 - 3
A B C | D E F
1 Baitap S3p xép tadn s6 phan bo N/H
HTU s liéu do dém H ciia cac cay tronq!f) tiéu chuan.
3 Hay sap x&€p va vé biéu dd phan bs N/H véi cu ly cd H = 2m
4
5
6 Sdéliéu do cao trong rimg tréng Téch 10 tudi
7
2 H {m) Gigdi han trén cd H (m)
9 93 10
10 12.4 12
11 14.0 14
12 14.3 16
3 15.0 18
14 15.0 20
15 15.9 22
16 16.2 24
17 16.6 28
18 16.6 28
19 16.6 30
20 16.9

"1 Menu Tools/Data Analysis/Histogram/OK. Xuét hién hop thoai, xac dinh:
+ Input range: Khai bao khdi dir liéu
+ Bin range: Khai bao khdi chira cu ly to (v6i gid tri 16n nhit ctia mdi to)
+ Output range: Khai dia chi 6 trén trai noi dua ra két qua.
+ Cumulative percentage: Tinh phan trim tan s tich lily.(Panh du).
+ Chart output: V& biéu d6. (Panh diu chon).
+ OK.
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Gilka coH (rr.lj'S So u:.aj,»'1 Pran be NH
10 0 16 —
2 1 14 4
14 5 121 ]
16 10 £ 0y
- - ‘E 8 ||
18 12 3
20 15
2 3 ‘1 H
2.
24 3 . i , , , , ﬂ , ﬂ
8 10 12 14 16 18 20 22 24
©a H{m)
| | | | ||

Két qua sap xép tan sd cho dugc mot ddy dit liéu theo cp va biéu do phan bd. 4 6 phan anh cu
thé hon dic trung méu va cho thay hinh anh cua kiéu dang phan bd theo cap, thé hé; tir d6 giap
cho vi€c phén tich quan thé va dua ra quyet dinh quan ly, sir dung bén vimg. Vi du trong biéu
db trén, s6 cdy phan hoa kha manh theo cap chleu cao, mot sd cay sinh truong kém ¢ cap chiéu
cao nho 8 — 12m, mot s6 cdy vuot tan c6 cap H trén 22m; giai phap de nghi ¢ day la tia thua
loai bo bt cay sinh trudong kém cé H < 12m va c6 thé tia thua mot s6 cay 16n véi H>22m dé
loi dung trung gian, luc nay ca the s€ c6 kich thudc tap trung trong pham vi 14 — 22m va c6 du
khong gian dinh dudng de phat trién.

Cong cu sap xép tan sO, tan suit phén b 1a mét cong cu manh va hitu ich trong 1am nghiép, vi
thong thuong tur s6 lidu do dem didu tra, can phai sap xép theo t6, nhom, cap. Vi du sip xép
a/D, 4 /H, sb cay theo cap tudi rimg trong, ...

9. KIEM TRA THUAN NHAT K MAU QUAN SAT bUT
QUANG - UNG DUNG: KIEM TRA SU THUAN NHAT CUA
CAC DAY PHAN BO N/D, N/H O CAC O TIEU CHUAN

Trong thuc té, dé diéu tra danh gia, nghién ctru mot ddi twong rimg, mot trang thai; ching ta
thuong rat mau theo 6 tiéu chuan, sau d6 gop chung dé tinh toan. Tuy nhién c6 kha nang mot
s0 6 mau khong nam trong mot trang thai do, do do néu gop chung dé tinh toan trung binh, mo
phong céu trac _chung s€ gap sai s0 rat 16n va khong phan anh ding dbi tuong, trang thai nghién
ctru. Do vay can co sy kiém tra sy thuan nhat cia cac sd lidu nay ¢ cac 6 mau trudc khi gop
chung dé tinh toan nhu mot tong thé.

Trong truong hop nay can Umg dung tiéu chuan théng ké * dé kiém tra K mau quan sat dirt
quang, cu the 1a ing dung dé kiém tra cac diy phan bd 4 /D & cac 6 mau dé danh gia ching c6
cung mot tong thé, mot trang thai hay khong.

Trong do:

Dy phan b 4 cua cac 6 dugc sap xép lép lwoti=12, ...k (k6)
va dugc phan bo theo cac ¢d kinh dugc sap xep theo thi tuy j =1, 2, .... m (m c& kinh)
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Phan bo N cita cac 6 i méu theo cac ¢& kinh j

Tan sb fij (i=1 .... k) (N/ha)
Co D1.3 (j=1 .
m) 61 02 03 64=k | Tong fj
8 12 11 9 8 40 | 11
12 134 125 150 145 554 | 2
16 97 80 97 88 362
20 56 56 41 54 207
24 45 34 31 31 141
28 33 31 25 31 120
32 21 21 21 21 84
36 15 11 15 15 56 | fj
40 11 11 11 9 42
44 9 7 15 5 36
48 6 6 4 6 22
52 3 3 3 1 10
56 1 1 1 1 4 | fm
T6ng 443 397 423 415 1678
ni n1 n2 ni nk n

Goi fij 1a tan s6 (s6 cdy) theo 6 i va cap kinh j; fi 13 tong tan sb cua 6 i va fj 13 tong tan sb cap
kinh j.

Gia thuyet Ho: F1 =F2 = .. =Fk (Cho moi i va j). Hay noi khac 1a cac day phén b6 a/D la
thudn nhit & cac 6 mau khac nhau, hay cung trang thai rung; nguoc lai ching & cac trang thai
khac nhau va khong thuan nhét.

<R A A M I A 2
Kiém tra sy thuan nhat bang ti€u chuan y~ nhu sau:

k m . . 2
(fij — fj-ni/n)
=22 .
i=1 j=I finiln

So sanh voi x 0.05; df = (m-1)(k-1)- 4éu x ¢ < X (0.05; df = (m-1)(k-1) > Chap nhan g1a1 thuyet Ho, co
nghia 1 cac 6 mau thu | thap nam trong cung mot trang thai, h¢ théng va c6 thé gdp chung dé
udc luong dac trung mau, mo phong phan b6 4 /4 chung ......

Trong vi du trén x i 20 42 < x 0.05; df=36) = 51.00. Do d6 ¢o thé xem cac day 4/D cta 4 6
mAu 1a thudn nhét hodc ndm trong cling mot trang thai, ¢6 thé gop dé mo phong 4 /D chung.

10. MO HINH HOA QUY LUAT PHAN BO

Trong nghién ctru cic 1am phan, ngudi ta thuong khai quat quy luat phan bd sb cdy theo c&
kinh, chiéu cao dé lam co s& cho viéc didu tra rimg va xac dinh cac giai phap 1am sinh thich
hop dé dan dit rimg. Hodc nghién ctru phan bd s ca thé theo tudi, thé hé; phan bd sb loai theo
tang thtr, phan bd vi sinh vat dat theo cac 16p dat, ... dé hiéu rd quy luat sinh hoc, sinh thai hoc
1am co s& quan 1y tai nguyén thién nhién bén ving.
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10.1. M6 hinh hoa phan bé giam theo ham Mayer

Ham Mayer c6 dang: y = o.e Px Kiéu dang nay thich hop cho mé ta mé phong phan b sb cay
theo c& kinh (4 /D) rung chat chon co dang giam, hoic mo phong sy giam cia sd loai theo
tang, theo ¢& kinh, ...,

Trong Excel c6 chuong trinh 1ap sin tinh quan hé tuyén tinh, vi vay dé xac dinh cac tham sb
can tuyén tinh héa.
Vi du mé phong phéan b a /D theo dang Mayer: 4 = o.ePP
| Tuyén tinh hod:
Ln(a ) = Lno - BD.
Pit Y=Ln@A);A=Ln(o);B=-B;X=D
C6 ham tuyén tinh: Y = A + BX
Trinh ty tinh toan trong Excel:
| Nhdp sé li¢u:
o Cot A la gia tri gitra ¢d kinh (D).
o CotB la tan sb thuc nghiém (é ).
o Cot C: Ln(a). Pau tién tinh cho 6 dau tién (C2): =Ln(b2), sau d6 copy
xudng cho cac 6 con lai.

Bang dir liéu doi bién s dé wéc lwong ham Mayer

A B C

1 CD1,3 (cm) N (c/ha) Ln(N)

2 15 125 4,828314
3 25 89 4,488636
4 35 56 4,025352
5 45 31 3,433987
6 55 19 2,944439
7 65 8 2,079442
8 75 10 2,302585
9 85 5 1,609438
10 95 3 1,098612
11 105 2 0,693147
12 115 1 0

[ Uéc lwong ham tuyén tinh 1 lép: Menu Tools/Analysis/Regression/OK- Hop
thoai:
o Input X Range: Khai khéi di kiéu X. (A2:A12)
o InputY range: Khai khoi dir liéu Y. (C2:C12)
o Output range: a hdp dia chi 6 trén ra noi ra két qua (E1).
o OK.
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Két qua wéc lwong ham tuyén tinh

E F G H
SUMMARY
OUTPUT
Regression Statistics

Multiple R 0,993975878
R Square 0,987988046
Adjusted R Square 0,986653385
Standard Error 0,183611852
Observations 11
A4 OVA

df SS MS F Significance F
Regression 1 24,95640165  24,95640165 740,2536312  5,9318E-10
Residual 9 0,303419808  0,033713312
Total 10 25,25982146

Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 5,596409498 0,126545736 44,2244021 7,72246E-12  5,310142937 5,882676058
X Variable 1 -0,047631542 0,00175067  -27,20760245  5,9318E-10 -0,051591836 -0,043671248
a= 5,596 Alpha= 269,457
b=-0,048 Beta= 0,048

o Quy vé tham sd nguyén thuy cuia Mayer:
Tham sb o = ¢* = ¢*° = 269.457; B = -(-0.048) = 0.048.

o Két qua phwong trinh: N = 269.457.exp(-0.048.D).

o Kiém tra sy phi hop ctia phuong trinh bang tiéu chuan y:

Cong thirc tinh > = (A lt—a t)%/a It

+ Cot E: Gia tri xzz Tai 6 E2: =(D2-B2)*2/D2. Copy cho cac 6 dudi. Chu y céc

6 ¢6 4 It <5 can gop lai. Téng cot E co x> = 4.00.
+ Tra * bang v6i 0=0.05 va K= l-r-1= 9-2-1=6: =Chiinv(0.05;6)=12,59

+x* tinh < % bang. K1: Him Mayer md phong tbt cdu tric 4 -D thyc nghiém.
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Két qua kiém tra sy phit hop ciia ham Mayer bing tiéu chuén y*

A B C D E
1| C&D1,3 (cm) N (c/ha) Ln(N) NIt (c/ha) X2
2 15 125 4,828314 131 0,29
3 25 89 4,488636 81 0,76
4 35 56 4,025352 50 0,67
5 45 31 3,433987 31 0,00
6 55 19 2,944439 19 0,00
7 65 8 2,079442 12 1,28
8 75 10 2,302585 7 0,94
9 85 5 1,609438 5 0,06

10 95 3 1,098612 3 0.00

11 105 2 0,693147 2

12 115 1 0 1

13[Téng 349 342 4,00

Phan bd Mayer con c6 thé sir dung dé xem xét phan bd sb luong céa thé ciia mot loai theo cac
giai doan tudi. Kiéu dang ciu truc sé cdy theo tudi (4 /A) ring nhiét d6i nhin chung c6 dang
giam, tudi cang cao thi sd ca thé cang it, bao dam cho sy ké tuc cac thé hé cay rimg va on dinh
quan thé thuc vat rimg theo thoi gian. Vi dic trung cdu tric dang giam theo thé hé, tudi nhu
vay nén phuong thirc khai thac chinh cta rimg tu nhién 14 chit chon theo cip kinh. Khai thac
16p ciy thanh thuc va nudi dudng rimg trong mot luan ky dé rimg phuc hdi trang thai ban dau
va tiép tuc khai thac 1an 2. Viéc xac dinh dugc cdu trac 4 /A cta 1am phan va 4 /A theo ting
loai/nhém loai chinh sé& rat thuan tién cho viéc xac dinh ky thuét 1dm sinh nhu tudi, duong kinh
khai thac, luan ky,.... Tuy nhién trong thuc té viéc xac dinh A 1a rat kho khin, do d6 thong
thuong duoc thay bang duong kinh, va kiéu cu trac phd bién duoc nghién ciru 13 sd cdy theo
c& kinh 4 /D dé phuc vu cho diéu tra, xac dinh chi tiéu ky thuét nudi dudng, khai thac rumg. Mo
hinh ho4 cdu truc 4 /A thudng dugc biéu dién tét bing ham Mayer véi hé sb trong quan R? rat
cao.
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80

70 - N =102.71e 2%
2 _

60 - R*=0.9843

N/ha

5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155

Céap A (nam)

Vi du mé hinh cau trac N/A rirng hén loai khac tudi theo ham Mayer

Rung mua nhiét d6i 6 khu h¢ thuc vét da dang voi thanh loai phong phu, phén bd & nhiéu thé
h¢, cap tudi khac nhau. Trén 01 ha rimg co thé phat hién trén 60 loai ciy than g, ngoai ra rung
mua rat phong phu cac loai day leo, song may, réu, duong xi, phong lan. Cac loai céy noi
chung 14 wa sang, c6 gang vuon 1én canh tranh anh sang, tuy vay cting c6 loai chiu dugc & tang
dudi va hinh thanh sy phan b loai theo ting, theo cap tudi, cap kinh kha r6 rét. Trong thuc te
viéc xac dinh tudi cdy rimg 1a kho khan, do dé thudng nghién ciru cdu triic sd loai theo cip

kinh (4 loai/D)

25
20 | y =30.511e 39
R®=0.987
© 15 -
= = N loai/ha
o — Expon. (N loai/ha)
=z 10 -
5 |
0 _
15 25 35 45 55 65 75 85 95 105
Cép kinh D1.3 (cm)

CAu tric sé loai theo cap kinh rirng ntra rung 1a wu hop bang lang — cam xe & Dk Lak
CAu trac 4 loai/D cua kiéu rimg nira rung wu hop bang ling —cam xe ¢ Dak Lak c6 kiéu dang
phan bé 1a dang giam lién tuc, c6 nghia khi 1én tang cao, cap kinh 16n, s6 loai chiém ty 1¢ thap,
day 1a cac loai uwu thé sinh thai. Véi kiéu rimg nay, s6 loai trén ha 13 70 loai than gb, va véi ¢
kinh thanh thuc tir 55cm trd 1én thi s6 loai con khoang 5 loai. Kiéu dang cu triic ndy ciing co
thé mo phong tét bang dang ham Mayer.

Mo hinh Mayer ngoai viéc doi bién sé va tinh toan, trong Excel co thé wdc luong nhanh ngay
trén do thi
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Mo hinh quan he N/D theo
y= 269 AVEE,
140 1 R?=0.988
120 -+
100 -
80 -
60 | @ N(c/ha)
40 - ——Expon. (N (c/ha))
20
0 .
0 50 100 150

10.2. M6 phéng phan bé thuwc nghiém theo phan bé khoang cach-

hinh hoc:
i) Dang phdn bé khodng cdch:
T x=0
P(x) = (1-0).(1-7).0" x>=1

Vi x 1a ma s cac ¢ kinh tir nho dén 16n 0,1,2,3....
Khi: Y < (1-Y)(1-o)Phan b6 c6 dinh tai x=1.
Y=1-«o Phan bd giam c6 thé thay thé bang phan b hinh hoc.
Y > (1-Y)(1-0)Phan b giam.

U6c lugng 2 tham s bang phuong phap cuc dai hop 1y
Y= N()/N

Trinh ty tinh trong Excel: Vd: M6 phéng phdn bé N/D ¢6 dang 1 dinh:

Cot A: Ma s6 x

Cot B: Gid tr1 gitra cd D.

Cot C: SO cay theo ¢ kinh. Tong tai 6 C13=sum(c2:c12)

Cot D: 4 i.xi. Tai 6 D2:=A2*C2; copy cho céc 6 dudi. Téng tai 6 D13

I I W

Tinh 2 tham sb:
Y = C2/Sum(c2:c12)
o = 1- Sum(c3:c12)/sum(d2:d12)

] Cot E:Xac suat timg ¢& kinh P(xi): O E2: Pxo=Y; 6 E3: Px1 = (1-Y)(1-o)ar(a3-1);
copy cho cac 6 dudi.

] Cot F: Tan s6 1y thuyét: a Iti: O F2: =$C$13*E2; copy cho cac 6 dudi

OJ
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) Cot G: Tinh x2 ting c& va tong. O G2: = (f2-¢2)*2/f2, copy cho cac 6 dudi, cong
tong.
11 O Gl4: Tra x° bang (0=0,05 ; K = 8-2-1=5): =Chiinv(0.05,5)

Két qua X2 tinh < XZ bang . KI: Phan b6 Khoang cach mé phong t6t phan bd thuce nghiém 4 /D.

Két qua md phéng phan bé N/D theo phan bd khoing cach

A B C D E F G
1 X CoD1,3(cm) | N (c/ha) Nixi Px NIt (c/ha) X2
2 0 15 70 0] 0,212121 70 0,00
3 1 25 125 125 0,345444 114 1,06
4 2 35 56 112  0,193985 64 1,00
5 3 45 31 93 0,108932 36 0,68
6 4 55 19 76/ 0,061171 20 0,07
7 5 65 8 40( 0,034351 11 0,98
8 6 75 10 60 0,01929 6 2,08
9 7 85 5 35 0,010832 4 1,82
10 8 95 3 24 0,006083 2
11 9 105 2 18 0,003416 1
12 10 115 1 10 0,001918 1
13 Téng 330 593| 0,997543 329 7,70
14 Gamma= 0,212121 X2 bang= 11,07
15 Alpha= 0,561551 K=8-2-1=5

ii) Phin bé hinh hoc:
P(x) =o. (1-00) x=0,1,2,3...r
U6c lugng o bang phuong phap cuc dai hop 1y:
X

X = %gNi.xi

Phdn bé hinh hoc diing mé ta cdc phéan bé thwe nghiém dang gidm

Trinh ty tinh trong Excel: Vd: M6 phong phéin bé N/D ¢é dang gidam:
Cot A: Ma s0 x
Cot B: Gid tri gitra cd D.
Cot C: S6 cdy theo ¢& kinh. Tong tai 6 C13=sum(c2:c12)
Cot D: 4 i.xi. Tai 6 D2:=A2*C2; copy cho cic 6 dudi. Tong tai 6 D13
Tinh tham s6 o
x =D13/c13
o = x/(x+1)
Cot E:X4c suit timg c& kinh P(xi): O E2: Pxo = (1-o)ara3; copy cho cac 6 dudi.
Cot F: Tan s6 1y thuyét: 4 Iti: O F2: =$C$13*E2; copy cho cac 6 dudi

[ O B

OO
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-1 Cot G: Tinh x2 ting c& va tong. O G2: = (f2-¢2)*2/f2, copy cho cic 6 dudi, cong
tong.
71 O Gl4: Tra x* bang (0=0,05 ; K = 8-1-1=6): =Chiinv(0.05,6)
Két qua y” tinh < x2 bang . KI: Phan b hinh hoc mé phong tét phan bé thuc nghiém a /D.

Két qua md phéng phian bd N/D theo phin bé hinh hoc

A B C D E F G

1 X CoD1,3(cm) | N (c/ha) Nixi Px NIt (c/ha) X2

2 0 15 125 0 0,38521 134 0,66

3 1 25 89 89 0,236823 83 0,49

4 2 35 56 112  0,145597 51 0,53

5 3 45 31 93| 0,089511 31 0,00

6 4 55 19 76  0,055031 19 0,00

7 5 65 8 40| 0,033832 12 1,23

8 6 75 10 60 0,0208 7 1,03

9 7 85 5 35/ 0,012788 4 0,12

10 8 95 3 24| 0,007862 3

11 9 105 2 18|  0,004833 2

12 10 115 1 10|  0,002971 1

13 Tong 349 557  0,995258 347 4,06
xbg= 1,595989 X2 bang= 12,59
Alpha= 0,61479 K=8-1-1=6

10.3. M6 phéng phan bé thwe nghiém theo phan bé Weibull:

Phan bd Weibull 13 phan bd xac sudt ctia bién ngau nhién lién tuc véi mién gia tri
x€ (0,+e0).

Ham mat do:

f(x) = 0L A(X - Xmmin)™ - €XP(-MX = Xpmin)

Ham phén bb:

F(x) =1 - exp(-MX - Xmin)"

V6i Xmin: tri s6 quan sat nho nhat.
X: cac gia tri quan sat, néu xép theo t6 thi x 1a gia tri gitta mdi to.
Khi:

o, <= 1: Phan b6 giam.

1<0:<3:Phan b léch trai

o=3: Phan b6 ddi xtmg.

o>3: Phan bd 1éch phai.

| Uéc lwong 2 tham sé ava A:
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Tham s o thuong dugce thim do trong mot khoang thich hop dua trén cac dic trung
mau, cho chay o dé tinh A. Sau d6 kiém tra sy pht hop cta phan bd 1y thuyét bang tiéu chuan
Xz, chon cdp tham s6 ¢co x2 bé nhét va nho thua x2 bang.

Tham s A dugc ude luong bang phuong phap cuc dai hop 1y:

r
7\, =4 / 12 a i.(Xi - Xmin)a
i=

a : Tong dung luong quan sat.
a Tansb to i.
] Tinh xac xuit cho tirng to:
+T6 1: P(x1)=F(x1) = 1 - exp(-Mx1 + A - Xpin)*)
+ T4 2: P(x2)=F(x2) - F(x1) = exp(-MX] + A - Xmin)®) - exp(-MX2+ A - Xpmin)™)
+ T6 3: P(x3)=F(x3) - F(x2) = exp(-MX2+ A - Xmin)®) - eXp(-MX3+ A - Xpmin)*)
+ T6 r: P(x1)=F(x;) - F(Xr.1) = exp(-MXr.1 + A - Xpin)®) - eXp(-A(Xe + A - Xpin)®)
Vi A: gia tri 1/2 cu ly to.
* Tan s6 1y thuyét NIt cho tirng to:
alt =4 .P(x).
* Kiém tra sw phit hop béng tiéu chuin xz.

Két quiz md phong phan bé N/D theo ham Weibull

A B C D E F G H
1 [C&D1,3 |N (c/ha)| Alpha | N(x-xmin)”*alpha Lamda P(x) NIt (c/ha) X2
2 (cm)IS 125 1 625,0 0,047710 0,379420 132 0,42
3 25 89 1335,0 0,235460 82 0,57
4 35 56 1400,0 0,146121 51 0,49
5 45 31 1085,0 0,090680 32 0,01
6 55 19 855,0 0,056274 20 0,02
7 65 8 440,0 0,034922 12 1,44
8 75 10 650,0 0,021672 8 0,78
9 85 5 375,0 0,013449 5 0,02
10 95 3 255,0 0,008346 3 0,00
11 105 2 190,0 0,005179 2
12 115 1 105,0 0,003214 1
13 [Tong 349 7315,0 1,0 347 3,76
14 X2 bang= 14,07
15 K=9-1-1=7

0 CotA: Gjél tri gitra c& lginhAIS, 25,..7..1 1§ voicu ly o 10 cm.

0 (}c}tB: S6 cay tl‘mg cd ai. O B13: tong a = Sum(b2:b12)

] O C2: Dbua tham s6 o tham do.

[ Cot D: Gia tri: 4 i(x; - 10)* Vi xmin=10. Tinh tai 6 d2: =B2*(A2-10)"$C$2, sau d6

copy cho cac 6 duéi. O D13 tinh tong =Sum(d2:d12).
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O E2: Tinh tham sé A: = B13/Sum(d2:d12).
Cot F: Tinh xéc suat P(x) timg to: Tinh theo cong thirc dia chi 6.
Cot G: a It timg t6: O G2: =$B$13*F2, sau d6 copy xudng va tinh tong.
Cot H: Tinh ” timg t6 va tong %*=3.76
O H14: Tra %*(0.05,7) =Chiinv(0.05,7)=14.07
KL: Phan bé Weibull mo phong t6t phan bd thuc nghiém.
Chu y: Pé chon dugc o t6i wu, lan ot thay gia tri 0 6 C2, bang tinh sé tu dong tinh
lai, sau do chon mot avoi ,1; bé nhat.

0 R

11. PHUONG PHAP NGHIEN CUU CAU TRUC MAT BANG
RUNG (Béo Huy, 1993)

Céu triic mat bang thé hién sy phan bd va sir dung khong gian dinh dudng trén mit dat rimg,
kiéu dang phan bd thudng duogc chia thanh ba kiéu: ngdu nhién, cum hodc déu; trong d6 kiéu
phan b cum thé hién rimg chua loi dung t6t khong gian trén mat dat. Cho nén chat nuodi dudng
phai bao dam sao cho phan bd cay trén mit dat rung ddng déu hon, tao ra phan bd cach déu
hodc ngiu nhién, tranh dé rimg & trang thai phan b6 cum, anh huong xau dén qua trinh tai sinh,
sinh trudng va phuc hdi rimg. Tém lai nghién ctru phan bd cdy trén mat dat nham phuc vu cho
viéc d& xuat giai phap k¥ thuat trong chit nudi dudng, tia thua, khai thac dé diéu tiét mat do
trén bé mat dat rimg.

Phuong phap ap dung 13 phan bd khoang cach tir mot cdy chon ngau nhién dén ciy gan nhat,
v6i dung luong mau n > 30 (s6 khoang cach do) tinh theo tiéu chuan U

(x V4 = 0,5)%x /n

U
0,26136
Trong do: ., .
X : Khoang céach binh quan gitra cac cay (Lay tong khoang cach chia cho so6 1an do
la n)
A : S6 cay trén mot m” dién tich dat rimg
aéu v | 1,96 cdy rung phan bb ngiu nhién trén mat dat rimg
U > 1 96 cay rimg phan bd cach déu trén mat dét rimg
U < -1,96 ciy rimg phan bé cum trén mat dét rimg

Vi du: Panh gia phan b cdy trén mat dat rimg:

Véi miu quan sat n = 285 (s6 khoang cach do) trén 5 6 diéu tra nén dung tiéu chuin U caa
Klark va Evans dé danh gia phan bd trén bé mat dit rimg :

Két qua tinh toan theo tiéu chuan U nhu sau :

Tham s6 : A = 0,095 (Tong sb cay diéu tra trong cac 6 / tong dién tich cac 6 tiéu chuan); véi: n
= 285; cu ly binh quén giita 285 cdy quan sat ngau nhién 1a x = 2,158 m; Tinh todn dugc gia
tri : U =10,667

Két luan: Cay phéan bo trén mat bang cua 1am phan 13 phan bd cach déu.

Tuy nhién v6i danh gia trén méi chi xem xét phan b trén mit bang cua tat ca cc cdy ¢ cac thé
hé, cap kinh khac nhau; diéu nay chwa thé lam co s& dé diéu tiét cAu trac mat bang. Cuy ly tdi
wu giira cc cdy can duoc thiét 1ap cho timg thé hé hodc cip kinh. Do vay trudce khi di vao xay
dung cdu triic mat bang, can thiét 1ap mo hinh a /D dinh hudng (chudn, on dinh) dé lam co so
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xac dinh mat do t6i wu cho timg cap kinh va chung 1am phan. Sau d6 tim khoang cach téi uu
gitlta cac cay theo ting cap kinh.

Phuong phéap tim x: cy ly binh quén téi wu dé cay rimg c6 phan bd déng déu trén mit dét rimng
chung va theo cép kinh.

Ttr cong thire tinh U, gia dinh rimg c6 phan bd déu thi U=2, va rimg dat mat d6 chuén 4 opt (s6
cay t6i wu/ha tinh dugc tir mé hinh 4 /D dinh hudng di xay dung), suy ra cuy ly giira cdy rimg
to1 uu:

(2><O,26136 +0’5]

.\/ Nopt
N/

X =

Vi A =4 opt/10.000

Vi du: Véi 4 opt = 889 cay/ha (s6 cdy mau tir phan bd 4 /D d3 xdy dung)
Suy ra: A =4 opt/10.000 = 0.0889 ‘ ’ ‘
Tur day tinh dugc cu ly binh quan t6i vu gitra 2 cdy gan nhat trong 1am phan : x = 1.73m

Pé dat duoc hiéu qua cao hon trong diéu tiét cAu triic mat bang, can dleu tiét cu ly nay theo
tung c& kinh c6 nghia la néu trong mot ¢ kinh da dat dugc s6 cay t6i wu 4 opti nao do theo céu
trac a /D, nhung phan bd chwa déu thi rimg ciing ¢ niang suat thap. Vi Iy do d6 can tiép tuc
xac dinh cu ly binh quan t6i uu cho timg ¢& kinh (xi), phuwong phap xac dinh nhu trén, nhung
chi khac 1a mat d6 t6i wu & day dugc tinh theo timg c& kinh (a opti) theo mo hinh a /D dinh
hudng, suy ra tham sd Ai = 4 opti/10.000. Tir day ta tinh duoc cy ly binh quan tdi wu (xi) cho
tung cd kinh nhu vi du ¢ bang sau

M6 hinh cu ly binh quén tdi wu giira cac cdy rirng theo c& kinh

Cwly
. binh quan
Cap kinh D43 toi wu
(cm) Nopt (ctha)] A Xi (m) U
15 377  |0.037667| 2.72 2
20 208 10.020814| 3.72 2
25 115 10.011502| 5.12 2
30 64 0.006356| 7.09 2
35 35 0.003512| 9.93 2
40 19 0.001941| 14.04 2
45 11 0.001072| 20.14 2
50 6 0.000593| 29.36 2
55 3 0.000327| 43.59 2
60 2 0.000181| 66.05 2
65 1 0.000100| 102.27 2
Toéng 889

Qua bang trén cho thay dbi VOl cap kinh cang lon thi cu ly t6i wu dé rimg c6 phan bo déu gilia
2 cay cang lon, trong thuc té dé ap dung can do khoang cach tir mot cay dén cay gan nhat nam
trong cing mot cdp kinh tir d6 c¢6 thé c6 giai phap lya chon trong tia thua, nudi dudng, khai
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thac chon rung, voi dinh huéng dua rung vé 4 opti va c6 cu ly bao dam cdy rimg c6 phan bd
deu, loi dung tot nhat khong gian dinh dudng.

12. PHAN TICH, PHAT HIEN CAC NGUYEN NHAN, NHAN TO
DINH TINH, PINH LUQNG ANH HUONG DEN BIEN PHU
THUQC (HAU QUA, VAN DE) (Bio Huy, 2006)

Trong thyc thé chung ta can phat hién cac nhan t6 chu dao anh hudng dén mot van dé, hau qua.
Vi du cac nhan t6 ndo anh hudng dén mirc d6 xung yéu cua luu vue, tir ddy gitp cho viée quy
hoach luu vuc; hodc tim kiém cac nhan t6 chu dao anh hudng dén sinh truong san lugng cia
mot loai cay trong, 1am co s quy hoach, chon ving trong thich hop, ...
Mo hinh héi quy da bién dang tuyén tinh hodc phi tuyén hodc t6 hop bién s& 1a mot cong cu
manh gitip cho viéc phat hién cac nhan t6 anh huong 1o rét ca vé ty nhién lan nhan t6 x3 hoi.
Trong truong hop nhiéu bién s6 xi anh huong den y khong theo dang tuyén tinh ma c6 dang
quan h¢ phi tuyén, trudong hop ndy can doi bién sd dé trd vé dang tuyén tinh, hodc 1ap mo hinh
t6 hop bién.
Mot sé dang tuyén tinh, phi tuyén nhiéu 16p pho bién va cach quy vé tuyén tinh hodc to hop
bién:

v=a+bx;+bx,+ ...+ bux,

y =ax1” x2"...xn™ tuyén tinh hoa: In(y) = In(a) + bl.In(x1) + b2In(x2) + ... + bnln(xn)

y = .’ vén tinh hoa: In(y) = In(a) + blx1 + b2x2 + ...+ bnxn

Hoic dang t6 hop bién va doi bién s6 két hop:

In(y) =a+ bl.log(x1.x2) + b2 exp(x3/x4) + .......

Trong Statgraphics, viéc tinh todn mo hinh kiéu nay rat don gian vi khong can tao thém céc cot
dd6i bien s0, bién s6 dugc doi truc ti€p trong hop thoai khi thiét 1ap mo hinh.

Vi du nghién ctru phat hién cac nhan t4 sinh thai, nhan tac anh huong dén sy thay d6i mat do
tai sinh rimg khop thong qua mé héa va thiét 1ap mo hinh hoéi quy da bién:
Céch tién hanh bao gom:
Cic buwéc tién hanh nhw sau:
i) Thu thap dir liéu vé bién Sé’phl/l thuoc y la mat do tai sinh (Nts), cung voi no la cac
nhdn té sinh thdi, nhdn tac anh hwéng (cé thé dinh tinh hay dinh lirong)
ii) Ma héa cdc bién dinh tinh
iii) Kiém tra dang chudn ciia méi bién s6, néu chwa chudn phdi déi bién sé dé dwa vé
chudn (log(x), 1/x, sqri(x), exp(x), ....)
iv) Chon bién sé xi ¢6 dnh hwéng dén y
v) Chay mé hinh tuyén tinh nhiéu 16p hodc dwoc doi bién so, khi can thiét phdi t6 hop
bién néu cdc bién xi 6 quan hé voi nhau. Kiém tra mé hinh: Hé sé xdc dinh R’ ¢6 P
<0.05 va cac tham s6 gan bién sé qua kiém tra theo t phdi ¢é P < 0.05. Neu mot
bién sé chwa bao dam P <0.05 thi phai loai khoi mo hinh hodc déi bién sé, hodc to
hop véi bién sé khdc.
Vi) Phan tich két qud mé hinh héi quy da bién dé danh gid chiéu hudng tic dong ciia
cdc bién s6 sinh thdi, nhdn tdc dén tai nguyén, lodi lam co sé quy hoach, phoi tri
khong gian canh quan.
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Thu thip so li¢u va ma héa cdc bién sé dinh tinh:
Céc nhan t0 tdc dong, anh hudng co6 thé 1a nhan t6 dinh lugng dugc nhu: lugng mua, do doc,
dd cao, .... hodc 1a dinh tinh nhu vi tri dia hinh, mtic d6 tac dong, mirc do Itra rung, nhan tac,

quy.
Co6 hai phuong an ma hoa:

Trong truong hop nhan té 1a dinh tinh thi can phai ma hoa dé c6 thé thiét 1ap mé hinh hoi

1. Ma hoa hé thé'ng: Cac muc do, cép clia clia nhan t6 dugc ma hoa hé théng 1, 2,3,
... Vi du ma hoa nhan t6 vi tri dia hinh: Béng =1; chan=2; swuon =3 vadinh =4

ii. Ma héa theo chiéu bién thién: Cac mirc do, cAp dugc mi hoa theo chiéu bién thién
ctia nhan td phu thudc. Sap Xép nhén t6 phu thudc theo mot chiéu nao do (tang hoac
giam), sau d6 cac nhan t6 dugc ma hoa theo cting mot vector nhur vay.

Vi du: Mi hoa bién sd theo chiéu bién thién sinh truong

Sinh  trwéng 10 15 20 25 30
cidy rirng H

(m) ‘

Vi tri dia hinh Binh Binh Chéan Suwdn Bang
Ma s6 vi tri 1 2 3 4 5

Va viéc ma hoa khac nhau s€ dan dén viéc lga chon mo hinh hoi quy ¢6 mirc d9 phirc tap khac

nhau

Hai phuong 4n ma hoa bién dinh tinh khac nhau s& dan dén viéc chon Iya mé hinh hoi quy

khac nhau

Kiéu dang ham mé phéng

Phwong phap ma héa bién dinh tinh

Hé théng

(Ma héa don gian)

Theo chiéu bién thién, vector
cua bién phu thudc

(Ma héa phrc tap)

Tuyén tinh hodc phi
giam)

(Xay dwng ham don gian)

¢ tuyén
nhwng theo 1 chiéu (tang hoac

Khéng thyc hién dwgc hodc sai
quy luat

Thwc hién dwoc

Phi tuyén dang tang gidm phtrc

tap, hoac té hop bién

(Xay dwng ham phirc tap)

Thwc hién dwoc

Thwe hién duwoc nhung khéng
can thiét

Béang ma hoa céc nhan t6 lién quan dén 4 ts rung khop

A X oy en Phén cap va ma hod cdc bién so theo ca
Nhan €0 Ky higu Chp 1 = 5 [ Cip2-2 | cépp3=3
Do che phu thuc bi (%) Cphu tbi Khong phan cp, 14y theo do dém
Vi tri dia hinh Vi tri Dinh Suon | Chén
Do doc (Do) Do doc Khong phan cp, 14y theo do dém
D3 cao (m) Do cao Khong phan cp, léy theo do dém
Do day dat (Cm) Do day dat Khong phan cép, 1ay theo do dém
Két von (%) Ket von Khong phan cép, léy theo do dém
D4 n6i (%) Da noi Khong phan cép, léy theo do dém
pH dat pH Khong phan cp, 13y theo do dém
Luong mua (mm) Luong mua Khong phan cp, 13y theo do dém
Khai thac Muc do khai thac Sau nuong ray Chat chon Khoéng co
Ltra ring Muc do lua rung Hang ndm Thinh thodng Khoéng co
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Biéu tong hop ma hoa cac nhan td va a ts rimg khop

Nts Cphu Vi Do Do Do Ket Da pH Luong Mucdo Mucdo

tbi tri doc cao day von noi mua khai Lua

dat thac rung

567 15 3 7 222 20 1 1 7 1231 1 2
700 5 3 4 230 20 1 1 7 1231 2 2
1133 5 3 12 238 20 1 15 6.8 1231 2 2
1100 12 3 7 244 7 10 20 7 1231 2 2
600 10 3 3 258 20 10 30 6.6 1231 3 3
3267 10 3 1 214 20 1 1 6.8 1231 2 2
3900 10 2 12 232 7 1 25 6.8 1231 2 2
300 55 3 1 233 12 1 30 64 1500 3 2
1 75 3 1 236 12 20 20 64 1500 3 2

1 5 1 19 235 12 10 40 7 1500 3 3

33 60 3 1 226 13 30 60 6.6 1500 3 3
233 65 2 13 234 14 40 35 64 1500 3 1
33 80 3 14 228 15 30 15 6.2 1500 3 1
433 40 3 1 215 27 10 1 6.2 1500 3 3
967 55 3 1 215 12 30 30 64 1500 3 2
1500 45 3 1 216 10 1 15 6.6 1500 3 2
200 60 3 1 213 7 30 20 6.6 1500 3 2
600 75 3 1 236 17 1 1 6.6 1500 3 2
933 65 3 1 192 8 5 25 6.6 1500 3 2

Tt file dir liéu ma hoa trong Excel, tién hanh nhap vao Statgraphics Plus dé phat hién cac nhan
t6 anh hudng va xay dung mé hinh héi quy du bao a ts

Dt liéu dugc nhép vao Statgraphics Plus nhu sau: File/Open/Open Data file .... Chon thu muc
va kiéu file Excel dé mo file trong Statgraphics Plus.

Co s¢ dir licu tir Excel dugc nhap vao trong Statgraphics Plus

¥ STATGRAPHICS Plus - Untitled StatFolio - [<nts>]
Bl Fie Edit Plot Descrbe Compare Relste Specal View Wi

mmlg@ ‘o‘elaalf‘J_l EHIEOEE _I_I

Cphu thi | Vi Do doc Do cao Do day dat Ket von Da noi pH |

567 |15
700 5
1133 5
1100 12
600 10
3267 10
3%00 10
300 55
1 75
1 5
33 0
233 65
33 80
433 40
967 535
1500 It
200 60
600 75
933 65

222 20 1 1 7 1231
4 230 20 1 1 7 1231
12 238 20 1 15 6.8 1231
7 244 7 10 20 7 1231

3 258 20 10 30 6.6 1231
1 214 20 1 1 6.8 1231
12 232 7 1 25 6.8 1231
1 233 12 1 30 6.4 1500
1 236 12 20 20 6.4 1500
235 12 10 40 7 1500
1 226 13 30 &0 6.6 1500
13 234 14 40 35 6.4 1500
14 228 15 30 15 6.2 1500
1 215 27 10 1 6.2 1500
215 12 30 30 6.4 1500
216 10 1 135 6.6 1500
213 7 30 20 6.6 1500
236 17 1 1 6.6 1500
192 8 5 25 6.6 1500
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Kiém tra dang chuén ciia méi bién so:

M&i bién sé tham gia vao mé hinh nhiéu bién phai bao dam phan bd chuin, mot bién s co
phan bd chuan khi da miu quan sat trong moi tuong tac véi cac bién sb khac, trong mot sb
truong hop tuy mau du 16n, nhung khi tuong tac van chua chuan, do d6 can doi bién sb dé
chuan hoa.

Kiém tra dang chuan cua céc bién sb trong Statgrahics va dinh hudng ddi bién sé:
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Improve/Regression Analysis/Multiple Factors/Multiple Variable Analysis. Sau d6 dua tat ca
bién y va xi vao hdp thoai data.

Chon chwong trinh kiém tra luat chun va dinh hudng ddi bién sb dé chuan hoa trong
Statgraphics Centurion

1 ST:\TGRAPH]CSCE on -

File Edit Define Measure Analyze |]mprwe Control  Forecast SnapStats!! Tools View Window Help

= & ﬁ ‘ é{j @ ) ‘é Analysis of Variance r ﬁ ﬁ L,z: Q £ ? @
@ DataBiaok [E Regression Analysis » One Factor » J_M P
. Experimental Design Creation 4 Multiple Factors » Multiple-Variable Analysis (Correlations)... —
’ Statidsor
ﬁ Gl R <020 Experimental Design Analysis b Attribute Data b Muttiple Regression... |
atalery
= i L Life Data 3 Regression Model Selection... dat
StatReporter . . —
] | | Nonlinear Regression... |
! StatFolio Comments 1 |pe7 15 3 - Ridge Regression.
L 0 : ¢ Partial Least Squares...
3 1133 3 3 12 T T
’ L3 - La . laga = Lan 244 7
| Multiple-Variable Analysis u 258 20
1 Cphu thi 214 20
) 232 7
- Do cao -
Do dap dat 233 =
1 Do doc
| F.et won
Luong mua

tuc do khai thac
buc do Lua rung
Mtz

pH

i tri

1 [Select:]
' ™~

¥ Sort column names

1 0k I Cancel | Delete | Tranzfarm... Help
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Két qua ki€ém tra luat chuan va moi quan h¢ céc bién so6

Multiple-Variable Analysis

o e

Multiple-Variable Analysis o
Data variables:
Cphy thi E
Da noi
< Do cao
De day dat
Do doc
Ket von
Luong mua
Muc do khai thac
Muc do Lua rung
Cphu thi Da noi Do cap Do day dat | Do doe Ket von
Count 1% 12 1% 12 19 1% E
Average 39.3138 20.2632 227211 143684 3.31579 122632
Standard deviation  |28.2352 15.7208 14416 5.63925 5.82192 132826
Coeff. of variation 71.8165% T16276% |6.3451 392475% 109.521° 108313
Minimum 3.0 Lo 192.0 0 Lo 1.0
Masimum 30.0 60.0 238.0 210 19.0 400
Range 730 39.0 66.0 200 18.0 30.0
Sind. skewness -0.0680602  [1.148035 -0.60383  |0.81906 1.93703 132115
Correlations -
Cphu thi | Danoi Docae |Dodaydat [Dodoc Ketvon  |Luone
Cphu thi 0.1812 03116 [-0.2666 03217 0.3636 0.8264
(19 (19 (19 (19 (e (e
0.4579 0.1940 [0.2698 0.1792 0.0120 0.000
Da noi 0.1812 01619 |-0.4934 0.1835 0.5192 0.348
(19 (1% (19 (19 (19 (19
0.4379 03078 [0.0318 0.4322 0.0227 0.144
Do cao -0.3116 0.1619 0.1432 0.3392 -0.028 -0.36¢
(19 (19 (19 (19 19 19
0 1640 05078 0 5587 01309 09070 0119 ™
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- Keét qua kiém tra phan bo chuan cta cac bién so:
Summary Statistics

Cphu tbi Da noi Do cao |Do day dat |Do doc Ket von Luong mua |Muc do khai thac
Count 19 19 19 19 19 19 19 19
Average 39.3158 20.2632  [227.211 |14.3684 5.31579 12.2632  |1400.89 2.63158
Standard deviation [28.2352 15.7298 |14.4167 |5.63925 5.82192 13.2826  |133.315 0.597265
Coeff. of variation [71.8165% |77.6276% |6.3451% [39.2475% (109.521% [108.313% |9.51641% [22.6961%
Minimum 5.0 1.0 192.0 7.0 1.0 1.0 1231.0 1.0
Maximum 80.0 60.0 258.0 27.0 19.0 40.0 1500.0 3.0
Range 75.0 59.0 66.0 20.0 18.0 39.0 269.0 2.0
Stnd. skewness -0.0680602 |1.14805  [-0.60383 [0.81906 1.93703 1.52115 |-1.05608 |-2.56858
Stnd. kurtosis -1.59069  10.668059 ]1.10545 |-0.344544 [-0.0689246 |-0.688123 |-1.65147 |1.22788

Muc do Lua rung | Nts pH Vi tri

Count 19 19 19 19
Average 2.10526 868.474 6.63158 2.78947
Standard deviation  [0.567131 1054.29 0.260454 0.535303
Coeff. of variation  [26.9387% 121.395% |3.92748% 19.1901%
Minimum 1.0 1.0 6.2 1.0
Maximum 3.0 3900.0 7.0 3.0
Range 2.0 3899.0 0.8 2.0
Stnd. skewness 0.0906087 3.63749 0.0232827  [-4.72906
Stnd. kurtosis 0.52516 3.5476 -0.823423  |6.1244

The StatAdvisor

This table shows summary statistics for each of the selected data variables. It includes measures of central tendency, measures
of variability, and measures of shape. Of particular interest here are the standardized skewness and standardized kurtosis,
which can be used to determine whether the sample comes from a normal distribution. Values of these statistics outside the
range of -2 to +2 indicate significant departures from normality, which would tend to invalidate many of the statistical
procedures normally applied to this data. In this case, the following variables show standardized skewness values outside the

expected range:
Muc do khai thac
ats
Vi tri

The following variables show standardized kurtosis values outside the expected range:

ats
Vi tri

To make the variables more normal, you might try a transformation such as LOG(Y), SQRT(Y), or 1/Y.
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Két qua cho thay co 3 bién s c6 Standardized Sk hodc Ku khong bao dam c6 phan bd chuan
1a: Nts, Muc do khai thac va Vi tri. Va 3 bién nay can d6i bién s6 & cac dang LOG(Y), SQRT(Y), or
1/Y dé chuén hoa.

Doi bién s6 dé chuin héa

-
Multiple-Variable Analysis Iﬁ
Cphu thi Data:
Da noi
Do cao P Cphu thi -
Do day dat C'a noi
Do doc Do can
K.et won Do day dat
Luang rmus Do doc =
Muc do khai thac ket van 1
kuc do Lua rung Luong mua
Mt sqrt[tuc do khai thac)
pH kuc do Lua rung
Wi i zOrt[Mtz)
pH =
[Select:)
[v Sort column names
Ok | Cancel | Delete | Tranzform... Help
=
Summary Statistics
Cphu thi Da noi Do cao Do day dat | Do doc Ket von Luong mua
Count 19 19 19 19 19 19 19
Average 39.3158 20.2632 227.211 14.3684 5.31579 12.2632 1400.89
Standard deviation [28.2352 15.7298 14.4167 5.63925 5.82192 13.2826 133.315
Coeff. of variation 71.8165% 77.6276% 16.3451% [39.2475% 109.521% 108.313% [9.51641%
Minimum 5.0 1.0 192.0 7.0 1.0 1.0 1231.0
Maximum 80.0 60.0 258.0 27.0 19.0 40.0 1500.0
Range 75.0 59.0 66.0 20.0 18.0 39.0 269.0
Stnd. skewness -0.0680602 1.14805 -0.60383  [0.81906 1.93703 1.52115 -1.05608
Stnd. kurtosis -1.59069 0.668059 1.10545 -0.344544 -0.0689246 |-0.688123 |-1.65147
sqrt(Muc do khai thac) Muc do Lua rung  |sqrt(Nts) pH log(Vi tri)
Count 19 19 19 19 19
Average 1.60988 2.10526 24.5836 6.63158 0.99811
Standard deviation 0.205131 0.567131 16.697 0.260454 0.273236
Coeff. of variation 12.742% 26.9387% 67.9193% [3.92748% 27.3753%
Minimum 1.0 1.0 1.0 6.2 0.0
Maximum 1.73205 3.0 62.45 7.0 1.09861
Range 0.732051 2.0 61.45 0.8 1.09861
Stnd. skewness -3.07989 0.0906087 1.22414 0.0232827 [-5.60515
Stnd. kurtosis 2.6152 0.52516 0.490076 -0.823423 9.35136

The StatAdvisor

This table shows summary statistics for each of the selected data variables. It includes measures of central tendency, measures

of variability, and measures of shape. Of particular interest here are the standardized skewness and standardized kurtosis,
which can be used to determine whether the sample comes from a normal distribution. Values of these statistics outside the
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range of -2 to +2 indicate significant departures from normality, which would tend to invalidate many of the statistical
procedures normally applied to this data. In this case, the following variables show standardized skewness values outside the

expected range:

sqrt(Muc do khai thac)

log(Vi tri)

The following variables show standardized kurtosis values outside the expected range:
sqrt(Muc do khai thac)

log(Vi tri)

To make the variables more normal, you might try a transformation such as LOG(Y), SQRT(Y), or 1/Y.

Vi du sau khi thir d6i blen s thi bién sqrt(a ts) bao dam luat chuan trong khi d6 thi 2 bién Muc
do khai thac va Vi tri van chua thoa mén; néu tiép tuc doi bién s6 ma cling khong bao dam thi
¢6 2 phuong an: i) Doi bién s theo kiéu khac; ii) Thu thap thém dir liéu dé bao dam chuén;

Chon bién so xi c6 anh huwong dén y
Két qua phan tich nay cling chi ra dugc céc bién s6 cd quan hé voi nhau va anh hudéng dén y

(ats)
Correlations
Cphu tbi |Da noi Do cao [Do day dat |Do doc [Ket von |Luong mua|sqrt(Muc do khai thac)
Cphu tbi 0.1812  |-0.3116 |-0.2666 -0.3217 0.5636 |0.8266 0.6420
€)) a9 [dy 19 a9 19 a9
0.4579 0.1940 [0.2698 0.1792 0.0120 0.0000 0.0030
Da noi 0.1812 0.1619 [-0.4934 0.1835 0.5192  ]0.3481 0.4579
19 19 19 19) 19 19) 19
0.4579 0.5078 [0.0318 0.4522 0.0227 0.1442 0.0486
Do cao -0.3116 |0.1619 0.1432 0.3592 -0.0287 1-0.3695 -0.0594
19 119 (19 O D) (19
0.1940 0.5078 0.5587 0.1309 |0.9070 |0.1194 0.8092
Do day dat -0.2666 |-0.4934 0.1432 -0.0680 |-0.2313 |-0.2668 -0.2309
19 19 a9 (19) a9 (19 19
0.2698 0.0318 |0.5587 0.7820 10.3407  10.2695 0.3415
Do doc -0.3217 ]0.1835 |0.3592 [-0.0680 0.1117  |-0.1692 -0.1966
1 (a9 (a9 [a9 19 119 (19)
0.1792 0.4522 0.1309 [0.7820 0.6490 0.4885 0.4197
Ket von 0.5636 10.5192  |-0.0287 [-0.2313 0.1117 0.5135 0.4748
19 19 19 19 19) 19) 19
0.0120 0.0227 0.9070 (0.3407 0.6490 0.0245 0.0400
Luong mua 0.8266 0.3481 -0.3695 [-0.2668 -0.1692 [0.5135 0.8012
19 [» (a9 |19 19 119 (19
0.0000 10.1442  |0.1194 |0.2695 0.4885 0.0245 0.0000
sqrt(Muc do khai thac) [0.6420  10.4579  |-0.0594 [-0.2309 -0.1966 10.4748 |0.8012
19 19 a9 [d9 19 a9 19
0.0030 0.0486 0.8092 [0.3415 0.4197 0.0400 0.0000
Muc do Lua rung -0.3769 0.2521 0.1194 [0.2478 -0.2294  1-0.2546 |-0.0520 0.1167
1 (a9 (a9 |19 19 a9 |19 (19)
0.1117 0.2979 0.6262 [0.3064 0.3449 0.2928 0.8325 0.6343
sqrt(a ts) -0.4810 |-0.3686 |-0.1715 |-0.0247 -0.1215 |-0.5421 |-0.5983 -0.4547
19 a9 19 a9 19 19 19 a9
0.0371 0.1204 [0.4826 [0.9199 0.6203 0.0165 0.0068 0.0505
pH -0.7690 |[-0.1160 [0.1786 [-0.0916 0.2715 -0.5164 |-0.6796 -0.6910
19 [» (a9 a9 19 a9 (a9 (19
0.0001 0.6361 0.4643 [0.7093 0.2608 10.0236  |0.0014 0.0011
log(Vi tri) 0.2821 -0.3823  [-0.1869 [0.2069 -0.7285 [-0.0642 |-0.1223 -0.1035
19 19 a9 [d9 19 a9 19 19
0.2420 |0.1062 |0.4436 |0.3953 0.0004 ]0.7940 ]0.6180 0.6733
Muc do Luarung [sqrt(d ts)  [pH log(Vi tri)
Cphu tbi -0.3769 -0.4810 -0.7690 0.2821
19 19 19 19
0.1117 0.0371 0.0001 0.2420
Da noi 0.2521 -0.3686 -0.1160 -0.3823
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19 19) 19) 19
0.2979 0.1204 0.6361 0.1062
Do cao 0.1194 -0.1715 0.1786 -0.1869
19 a9 (19) 19
0.6262 0.4826 0.4643 0.4436
Do day dat 0.2478 -0.0247 -0.0916 0.2069
19 19 (19 19
0.3064 0.9199 0.7093 0.3953
Do doc -0.2294 -0.1215 0.2715 -0.7285
a9 19 19 €))
0.3449 0.6203 0.2608 0.0004
Ket von -0.2546 -0.5421 -0.5164 -0.0642
19 19 19 a9
0.2928 0.0165 0.0236 0.7940
Luong mua -0.0520 -0.5983 -0.6796 -0.1223
19 a9 (19) 19
0.8325 0.0068 0.0014 0.6180
sqrt(Muc do khai thac) 0.1167 -0.4547 -0.6910 -0.1035
€) (19) 19 19
0.6343 0.0505 0.0011 0.6733
Muc do Lua rung -0.1064 0.2019 -0.1764
19 19 a9
0.6648 0.4071 0.4699
sqri(a ts) -0.1064 0.3337 0.1746
19 19 a9
0.6648 0.1627 0.4748
pH 0.2019 0.3337 -0.2960
19 a9 19
0.4071 0.1627 0.2186
log(Vi tri) -0.1764 0.1746 -0.2960
19 (19) 19
0.4699 0.4748 0.2186
Correlation
(Sample Size)
P-Value

The StatAdvisor
This table shows Pearson product moment correlations between each pair of variables. These correlation coefficients range
between -1 and +1 and measure the strength of the linear relationship between the variables. Also shown in parentheses is the
number of pairs of data values used to compute each coefficient. The third number in each location of the table is a P-value
which tests the statistical significance of the estimated correlations. P-values below 0.05 indicate statistically significant non-
zero correlations at the 95.0% confidence level. The following pairs of variables have P-values below 0.05:

Cphu tbi and Ket von

Cphu tbi and Luong mua

Cphu tbi and sqrt(Muc do khai thac)

Cphu tbi and sqrt(Nts)

Cphu tbi and pH

Da noi and Do day dat

Da noi and Ket von

Da noi and sqrt(Muc do khai thac)

Do doc and log(Vi tri)

Ket von and Luong mua

Ket von and sqrt(Muc do khai thac)

Ket von and sqrt(Nts)

Ket von and pH

Luong mua and sqrt(Muc do khai thac)

Luong mua and sqrt(Nts)

Luong mua and pH

sqrt(Muc do khai thac) and pH

Tir két qua nay cho thay 4 ts bi chi phdi boi 3 nhan t6 chinh 1a: Cphu tbi, Kvon, Luong mua.
Tu day thiét 1ap mo hinh quan h¢ a ts véi 3 bién nay dé luong hoa sy anh huong.

80



Xdy dwng mé hinh da bién

Céc nhan tb sinh thai, nhan tac duoc dua vao nghién ctru anh huéng dén chi tiéu 4 ts: DO che
phu cua thyc bi (%), Vi tri dia hinh, d9 dbc (d9), d6 cao vo véi miat bién (m), do day dat (cm),
két von (%), da noi (%), pH dat, lugng mua (mm), mirc d6 khai thac, mirc do lra rung. Cac
nhan to nay dugc kiém tra c6 hay khong quan hé 4 ts bang mo hinh hdi quy da bién. Giita cac
nhan té sinh thai, nhan tic c¢6 su anh hudéng qua lai rat phirc tap va chung cling c6 anh hudng
tong hop dén cac nhan té 4 ts, do d6 khi kiém tra méi quan hé & mé hinh hdi quy da bién, chép
nhan muec sai la <5% - 10% (P < 0.05 - 0.10).

Xay dung m6 hinh: Improve/Regression Analysis/Multiple Factors/Mutiple Regression — Sau
d6 chon cac bién y, xi vao trong hop thoai. Luu y d6i bién s6 dé chudn hoa nhu da xac dinh ¢
budc trén.

Vao chwong trinh chay mé hinh hdi quy da bién trong Statgraphics Centurion

r:r: STATGRAPHICS Centurion - Untifled St
File Edt Define Messure Analyze |Improve | Control Forecast SnapStats! Tooks View Window Help

Analysis of Variance J L/f', £ ?

Regression Analysis b One Factor ) &
Experimental Design Creation ¥ ultiple Factors Multiple-Varizble Analysis (Correlations).. —]
/'Ple Experimental Design Analysis ¥ |/ Attribute Data ) Multiple Regressian. .

= }Iultiple- Life Data b/ Regression Medél Selection..
StatReparter Dita variables; .
Cphm thi / near Regression.

StatFalin Comments : : .
gﬂm Ridge Regressian..
e Multiple-Y aniable Analysis , -
= | piMid biat)  Muedo Lurog sl I L
Multiple Regression / lﬁ . ‘
ggh:otlb' Drependent ' ariable;

Do can E’ |sqrt[Nts]
Do day dat

Do doc
Ket won

|ndependent Yariables:
Luong mua

Muc do khai thac Cphu thi 7
Muc do Lua rung Ket von
Mtz Luong mua

pH
Wit

[Select:)

|

[wieightz]

[v Sort column names |
ak | Cancel | Delete | Trangform... Help |
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Multiple Regression - sqrt(Nts)
Dependent variable: sqrt(a ts)
Independent variables:

Cphu tbi

Ket von

Luong mua

Standard T

Parameter Estimate Error Statistic P-Value
CO4aSTAAT 127.22 53.9381 2.35863 0.0323
Cphu tbi 0.118008 0.21119 0.558777 ]0.5846
Ket von -0.4484 0.29441 -1.52305 0.1485
Luong mua -0.0726513  10.0430591  |-1.68725 0.1122

Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 2230.26 3 743.419 4.00 0.0281
Residual 2787.98 15 |185.866

Total (Corr.) [5018.24 18

R-squared = 44.443 percent

R-squared (adjusted for d.f.) = 33.3316 percent
Standard Error of Est. = 13.6333

Mean absolute error = 10.1868

Durbin-Watson statistic = 1.17117 (P=0.0106)
Lag 1 residual autocorrelation = 0.363982

The StatAdvisor X
The output shows the results of fitting a multiple linear regression model to describe the relationship between sqrt(a ts) and 3
independent variables. The equation of the fitted model is

sqrt(Nts) = 127.22 + 0.118008*Cphu tbi - 0.4484*Ket von - 0.0726513* Luong mua

Since the P-value in the A4 OVA table is less than 0.05, there is a statistically significant relationship between the variables at
the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 44.443% of the variability in sqrt(4 ts). The adjusted R-
squared statistic, which is more suitable for comparing models with different numbers of independent variables, is 33.3316%.
The standard error of the estimate shows the standard deviation of the residuals to be 13.6333. This value can be used to
construct prediction limits for new observations by selecting the Reports option from the text menu. The mean absolute error
(MAE) of 10.1868 is the average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to determine if
there is any significant correlation based on the order in which they occur in your data file. Since the P-value is less than 0.05,
there is an indication of possible serial correlation at the 95.0% confidence level. Plot the residuals versus row order to see if
there is any pattern that can be seen.

In determining whether the model can be simplified, notice that the highest P-value on the independent variables is 0.5846,
belonging to Cphu tbi. Since the P-value is greater or equal to 0.05, that term is not statistically significant at the 95.0% or
higher confidence level. Consequently, you should consider removing Cphu tbi from the model.

Két qua cho thay ca 3 bién s déu c6 Pvalue>0.05; do d6 chua tham gia dugc vao md hinh; lac
nay can doi bién sb (log, exp, sqrt, 1/xi, ...) hodc to hop bién dé bao dam sy ton tai cia bién sb
d6. 4 éu mot bién nao chua tim duge cach doi bién sb thich hop hoac td hop bién thi can loai
khoi mé hinh, tuy nhién thuc té bién nay c¢6 anh huong dén y, nhung chua duge phat hién dang
bién sé thich hop.
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Két qua thir nghiém doi bién so, to hop bién, loai bién so
Multiple Regression - sqrt(Nts)
Dependent variable: sqrt(a ts)
Independent variables:
log(Luong mua*Ket von)

Standard |T
Parameter Estimate  |Error Statistic P-Value
COA STAAT 83.901 18.0012 4.66085 0.0002
log(Luong mua*Ket von) [-6.68159 [1.99815 -3.34389 0.0038

Analysis of Variance

Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
Model 1991.09 1 1991.09 11.18 0.0038
Residual 3027.15 17 [178.068

Total (Corr.) |5018.24 18

R-squared = 39.677 percent

R-squared (adjusted for d.f.) = 36.1286 percent
Standard Error of Est. = 13.3442

Mean absolute error = 10.4431

Durbin-Watson statistic = 1.34835 (P=0.0522)
Lag 1 residual autocorrelation = 0.293351

The StatAdvisor .
The output shows the results of fitting a multiple linear regression model to describe the relationship between sqrt(a ts) and 1
independent variables. The equation of the fitted model is

sqrt(Nts) = 83.901 - 6.68159*log(Luong mua*Ket von)

Since the P-value in the A4 OVA table is less than 0.05, there is a statistically significant relationship between the variables at
the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 39.677% of the variability in sqrt(4 ts). The adjusted R-
squared statistic, which is more suitable for comparing models with different numbers of independent variables, is 36.1286%.
The standard error of the estimate shows the standard deviation of the residuals to be 13.3442. This value can be used to
construct prediction limits for new observations by selecting the Reports option from the text menu. The mean absolute error
(MAE) of 10.4431 is the average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to determine if
there is any significant correlation based on the order in which they occur in your data file. Since the P-value is greater than
0.05, there is no indication of serial autocorrelation in the residuals at the 95.0% confidence level.

In determining whether the model can be simplified, notice that the highest P-value on the independent variables is 0.0038,
belonging to log(Luong mua*Ket von). Since the P-value is less than 0.05, that term is statistically significant at the 95.0%
confidence level. Consequently, you probably don't want to remove any variables from the model.

Plot of sqrt(Nts)

observed
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Két qua thiét 1ap duogc mo hinh:
sqrt(Nts) = 83.901 - 6.68159*log(Luong mua*Ket von)
V61 R-squared = 39.677 percent; Pvalue <0.05

Céac tham s6 déu ton tai v6i Pvalue = 0.0038 < 0.05

Phén tich két qui mé hinh

Véi viée thir nghiém v6i nhidu nhan t6 anh huong, két qua cho thdy mat do tai sinh cay ho dau
giam khi ¢ vung c6 lugng mua tang, c6 nghia co nhiéu loai céy thuong xanh s€ xen vao trong
quan thé, lic nay rimg chuyén dan sang dang chuyén tiép; va két von gia tang (lién quan dén
lira rimg, x61 mon, d9 chua tang) l1am kha nang tai sinh céy ho dau suy giam. Két qua nay sé hd
tro cho giai phap 1am sinh xuc tién tai sinh rimg khop nghéo kiét.

Mot vi du khac vé nghién ctru phat hién cac nhén t6 chi dao anh huong dén muac d6 x6i mon
dat va dong chay mit trong mét luu vuc & Vuon qudc gia Bi Pap 4 i Ba tinh Lam Dong. Trén
thuc dia thu nhdp nhan td phu thudc y 1a x61 mon, dong chdy mat va cac nhan td anh huong
nhu tham thyc vat rung, dat dai, dia hinh, lvong mua, nhan tac. Sau d6 ma hoa cac nhan td

dinh tinh theo phuong phap hé

théng.

MAu phiéu nghién ctru cic nhan t6 tic dong dén mdi truwong rirng (X6i mon dat, dong

chay trong luu vue)

Diém khdo sat: LO: ...ccooveveeveeree. Dia didm: oo

Toa dd UTM: X oo Yo e

Ngay khdo sat: .....ccceeceuiieiiiieciieeecieeas Nguwoi khdo sat: ...occveeeciieeicieeciee e

Cac nhan té Gia tri, hoac mé ta Giai thich

Nhan té phu thudc, bj tac déng Ma hoéatr 1 -5:

(y) ) 1: An toan

- X6i mon dat 2: It nguy co

- Dong chay mat 3: Nguy co trung binh
4: Nguy co

5: Nguy co cao

Cac nhan té anh hwéng (xi)

1. Nhém nhén tb tham thwec vt

- Kiéu rivng

TX: 1, HG: 2; Thong: 3; Le tre: 4

- Trang thai Giau (TT): 1; TB (TN): 2; Nghéo (Sao): 3,
Non: 4; Tco: 5
- Uu hop Tén 2-3 loai cay gb wu thé. Ma sé ngau

nhién: 1,2,3,4,

- Bo tan che (1/10)

- Téng G (m2/ha)

Dung thwéece Bitterlich

- CAu truc tang tan

S tang rirng (1- 5 tang)

- Mtrc d6 dong deu clia cay rirng
trén mat dat

1: Bong deu
2: Ngau nhién
3: Cum

- Loai le tre

Ma s6 ngau nhién

- % che phu cua le tre

- Loai tham thwec bi

Tén 1-2 loai chinh
Ma sO ngau nhién

- % che phu cua thwc bi

2. Nhém nhén té dia hinh

- D6 cao so v&i mét bién (m)

Dung GPS

- Vitri

0: Khe suoi
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Cac nhan té

Gia tri, hoac mo ta

Giai thich

1: Chan
2: Swdn
3: Dinh

- D6 déc (o) Céap: 1: <10; 2: 10 — 20; 3: 20 — 30, | Dung thwdc Sunnto
4: 30 —40; 5: >40

- Chiéu dai déc (m) Thuwéc day 30m

- Hwdng phoi bia ban

3 Nhém nhén to dat dai

- Loai dat

- Mau séc déat Ma s6 ngau nhién

- Do day tng dat (cm)

- Po x6p dat 1: Toi x6p
2: Chat
) 3: Bi chat
- D6 &m dat (%) Dung cu do
- pH dét nt
- Nhiét 6 dat (oC) nt
- % két von
- % da ndi

- % u d4t do giun dat tao nén

4. Nhém nhén té khi hdu thay
van

- Lwong mwa trung binh nam
(mm)

Sé liéu the cap

- D& am khong khi (%) Dung cu do
~Nhiét d6 khang khi (oC) nt
- Lux nt

- Cw ly dén s6ng sudi gan nhét

(m)

Ban dd dja hinh + GPS

5. Nhém nhén té nhan tac

Mtrc @0 Ira rivng

: Khéng co
ftco

: Vai nam

: Hang nam

Mtrc ddng tac dong dén tham thuc
vat rirng

: Nguyén sinh

: Khai thac chon

: B héa sau nwong ray

: Chét tréng dé trdng cay ndng nghiép

WN-=20WN-0
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Béang tong hop so liéu ma héa cac nhan to lién quan dén x6i mon, dong chiy mét trong

luu vue Bi Pup — Nui Ba — Lam Pong

Mucdo Dotan Gha Sotang Do Ty le Vi tri Do doc Phan tram

xoi che tan dong che da noi

mon va rung deu phu

dong cua cay thuc bi

chay rung

mat
2 0.7 20 5 1 60 2 45 0
2 0.6 10 5 2 7 0 12 80
3 0.8 12 4 2 7 2 23 0
2 0.3 10 1 16 1 9 0
1 0.0 0 1 1 95 0 9 0
1 0.8 33 5 1 5 3 50 2
2 0.8 34 5 1 5 3 80 0
2 0.6 34 5 2 9 2 14 0
2 0.7 23 5 1 70 2 30 0
2 0.7 22 4 1 6 2 30 0
2 0.7 25 5 1 5 0 20 20
2 0.8 32 5 1 60 2 30 0
1 0.8 31 5 1 6 3 40 0
1 0.8 30 4 2 0 2 15 0
1 0.7 31 5 2 7 1 20 0
1 0.7 20 5 2 2 2 20 0
1 0.7 34 5 2 5 2 30 0
1 0.7 32 5 2 5 2 70 0
1 0.7 10 5 2 7 1 40 2
1 0.6 15 4 2 5 2 46 0
1 0.7 33 3 2 0 2 15 0
1 0.3 26 5 2 90 2 18 0
1 0.3 20 4 3 90 2 18 0
1 0.6 8 5 2 0 0 15 0
1 0.5 27 5 2 20 2 15 0
1 0.7 32 5 2 50 0 5 0
1 0.5 22 4 2 0 3 0 0
2 0.6 28 4 1 0 2 10 0
2 0.3 4 5 3 30 2 8 0
2 0.5 12 4 3 30 2 15 0
2 0.0 0 2 2 90 2 20 0
1 0.2 18 2 3 60 3 0 0
3 0.1 5 1 70 2 5 0
1 0.3 35 5 3 70 1 5 0
1 0.0 0 0 70 1 3 0
1 0.6 20 4 2 40 2 12 0
1 0.7 27 4 2 50 3 0 0
1 0.7 26 3 2 0 3 0 0
1 0.3 26 5 2 0 2 9 0
1 0.6 22 5 2 50 3 0
1 0.6 26 4 2 50 2 2 0
1 0.7 21 5 2 20 0 14 0
1 0.6 33 5 2 50 3 0 0
3 0.0 0 0 80 2 15 0
3 0.7 35 4 2 30 2 40 15
2 0.7 24 4 2 30 2 15 0
2 0.8 45 5 2 5 2 20 0
1 0.6 36 3 2 0 3 5 0
1 0.7 27 5 2 10 3 0 0
3 0.0 0 0 90 2 22 15
1 0.5 37 1 2 40 2 5 0
1 0.8 24 4 1 0 2 18 0
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Mucdo Dotan Gha Sotang Do Tyle Vi tri Do doc Phan tram

XOi che tan dong che da noi

mon va rung deu phu

dong cua cay thuc bi

chay rung

mat
2 0.7 37 4 1 0 3 10 0
2 0.8 32 5 1 5 3 12 0
2 0.7 36 5 2 10 2 40 0
2 0.7 26 4 1 25 2 25 0
3 0.8 23 4 1 30 2 18 0
2 0.0 0 1 90 1 0 0
2 0.5 22 4 2 30 3 17 0
2 0.8 13 3 1 0 3 62 0
1 0.4 19 3 2 60 1 22 0
3 0.3 21 3 2 40 2 20 0
3 0.9 14 4 2 20 2 54 20
2 0.0 0 2 80 1 0 0
2 0.9 22 3 1 30 1 12 0
2 0.9 19 4 1 30 1 22 0
2 0.8 16 4 2 80 1 6 0
2 0.2 18 2 3 95 2 15 0
2 0.9 25 4 1 35 2 25 0
2 0.8 21 4 1 30 2 19 0
4 0.6 4 4 3 30 0 16 0
3 0.0 0 1 1 85 1 0 0
4 0.3 21 2 3 80 2 25 2
3 0.3 20 4 3 90 1 0 10
3 0.8 38 4 1 25 1 40 0
3 0.0 0 1 90 1 0 0
3 0.3 22 2 2 90 3 45 5
3 0.5 30 3 4 20 2 37 1
2 0.5 13 2 1 95 1 0 0
2 0.3 17 4 1 60 1 0 0
2 0.9 13 3 1 0 3 0 0
2 0.8 32 4 1 15 2 45 0
2 0.6 26 3 1 35 1 40 0
2 0.6 20 4 2 40 0 25 3
2 0.1 1 2 3 95 0 0 0
2 0.6 32 5 2 30 2 42 0
2 0.8 28 4 1 30 3 0 0
1 0.6 48 3 2 40 3 0 0
1 0.9 18 4 1 20 1 0 0
1 0.9 30 4 1 10 3 0 0
1 0.8 28 4 1 15 2 32 0
1 0.6 45 4 2 45 2 35 2
1 0.3 18 3 2 78 3 0 0
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Xir Iy trong Statgraphics dé tim nhan t6 anh hwéng chi dao dén x6i mon va dong chay.
Multiple Regression x|

Do doc
Do dong dew oo

Dependent * anable:

Do tan che ‘ I\\I IMuc do woi mon va dong chay mat
Gha

Muc do ol mon
Phan tram da noi

|ndependent W anables:

So tang tan rung _I
Ty le che phu th log[D'o doc) -
Wit ‘LI log(Gha]

log[Sa tang tan rung]

[Select]

™|

[\ eights:]

v Sort DI I

Ok, I Cancel | Delete Tranzfarm... Help




Keét qua thiet 1Ap mo hinh quan hé x6i mon véi cac nhan to chu dao

lg';aEHSLT«GR.MPHIG Plus - Untitled StatFolio - [Multiple Regression - Muc do xoi mon va dong chay mat]

EﬂFiIE Edit Plot Describe Compare Relate Spedal View Window Help
== EE 1) 1 | 7 | | 2|

=
g X
Al

. +_§'.+ '%3— N E‘ﬂ%[ Lbl: I Ron I—

ultiple Regression Anslysis
Dependent wariabkle: Muc do xoli mon va dong chay mat
Stendard T
Ezrameter Estimzte Error Statistic b-Value
CONSTANT 3.01414 0.803217 4.585877 0.0000
log (Do doc) 0.33z2178 0.122017 2.72235 0.0084
log (Gha) —-0.434545 0.171&53 -Z_.53373 0.0138
log (S50 tang ten —-0_.83Z207 0_248087 —Z.58825 0.01Z&
Analysis of Veriance
Socurce Sum of Sgquares Df Mean Sguare F-Ratio E-Value
Model 3_40484 3 3.13455 &.3%6 0.0008
Residu=sl 31.07z8 a3 0.453Z213
Total (Cozrz.) 40.4778 L1
RE-sgquared = 23.2347 percent
R-sgquered (adjusted for d.£.) = 13.5792 percent
Stenderd Error of Est. = 0.7022395
MMezn sbsclute erzocr = 0.35543432
Curkin-Watson statistic = 0.543&5%
The Statldwvisor
The cutput shows the results of fitting & multiple linear
regression model to describe the relationship between Muc do xoi mon
e dong chay mat and 3 independent wvariakles. The eguation of the
fitted model is
Muc do xoi mon va dong chay mat = 3.01414 + 0_332178*log (Do doc) -
0.4345345*]1og({EFha) — 0.632207*log(Sc tang tan rung)

Muc do xoi mon va dong chay mat = 3.01414 + 0.332178*log(Do doc) -
0.434949*1og(Gha) - 0.632207*log(So tang tan rung)
V6i R = 0.5 va cac gia tri P kiém tra cac nhan t6 anh hudng déu < 0.1

M6 hinh nay phan anh mirc d6 x61 mon gia tang theo cép d6 déc, do @6 phén cap do dbc 1a mot
16p nhéan to trong phan cdp xung yéu phong hd dau ngudn; bén canh d6 néu tham phu rimg cd
G va sb tang tan gia tang thi lam giam nguy co x61 mon, giam dong chay mat. Vi vy 16p tham
phu rimg can xac dinh cac nhan t6 G va sd ting tan lam chi dao trong phan cap xung yéu dau
nguon.
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Muc dich xtr
ly théng ké,
trng dung tin
hoc trong lam
nghiép

Cdéng cu

- théng ké, tin

hoc

Két qua phan
tich

M6 t& moét mau: Trang thai
rieng, 16 rivng, 6 thi nghiém,
vuon vom

\/\

So sanh cac thi nghiém: Trong
phong, hién trwdng:
- So sanh 2 céng thirc, 2 mau
- So sanh tac dong 1 — 2 nhan té

\/—\

Phan tich cac dac trwng
clia mdét mau quan sat

Phan anh doi twong:
- 86 trung binh
- Phwrong sai, bién dong

- Kiéu phan bé: Léch (Sk), nhon (Ku)

- Uéc lugng khoang bién dong theo
do tin cay ?%

- Tiéu chuan t
- ANOVA 1 -2 nhan t

Chon lwa dwoc cong thire
tdi wu: Loai, bjén phap ky
thuat, giong, ...

Phat hién quan hé sinh thai
loai

\/\

Lap cac mé hinh tuyén tinh, phi
tuyén 1 - nhiéu bién

\/—\

M6 phéng quy luat cau trdc 3 chiéu

\/\

Phat hién cac yéu t6 anh hudng
dén mot van dé: Cac nhan tb sinh
thai, nhan tac anh hwéng dén sinh

trwéng, dat. nwéc, lvw vee

\/\

Phan tich xac xuat theo q va
X2

Cac loai quan hé: Duong,
am, ngau nhién phuc vu
tréng va lam giau rirng hdn
giao

Phan tich twong quan héi
quy

Cac md hinh quan hé phuc vu:
- Pidu tra rirng
- Phat hién cac nhan té anh
hwéng dén 1 nhan t6 phu thudc

- Sap xép tan so
- X2 kiém tra thuan nhét
- Tiéu chuén U dé danh gia
phan bd mé&t bang
- M6 phéng cAu tric: Mayer,
Weibull, ...

- Phat hién va mo ta quy
luat phan bd
- Ung dung trong diéu ché
rieng

- Ma héa bién dinh tinh
- Phan tich héi quy da
bién, loc bién, t& hop

bién

- Phat hién cac nhan t6 chu
dao vé sinh thai, sinh
trvdng, lwu virc
- Quy hoach, dé xuéat bién
phap ky thuat

Tém tét eng dung théng ké va tin hoc trong 1am nghiép
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