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LOI NOI PAU

Trong quan 1y tai nguyén thién nhién, utng dung cong nghé tin hoc dong vai trd quan trong
trong phén tich, quan ly co s¢ dir liéu; trong d6 umg dung tin hoc trong xur 1y thong ké duoc ap
dung ngay cang rong rai. Thong qua xu ly théng ké trén cac phan mém, gitp chung ta hé
thong héa co s dir liéu, danh gia cac thi nghiém, phan tich cic mdi quan hé phirc tap trong tur
nhién va véi cac nhan t6 xa hoi dé tim ra quy luat nhim quéan 1y bén vimg. Xu 1y thong ké
thong qua cong ngh¢ tin hoc ngay nay da phat trién mot budce dai, no gitp cho con nguoi rat
ngan duoc thoi gian tinh toan, xur Iy duoc mot lugng 16n thong tin va cd duoc nhimng hiéu biét
mot cach khach quan céc quy luat ty nhién va xa héi. Do d6 thanh tyu cua cong nghé xir ly
théng ké tin hoc can duoc tng dung mot cach rong rai hon trong quan 1y tai nguyén thién
nhién.

C6 rat nhiéu phan mém tng dung dé xur 1y théng ké nhu SPSS, Statgraphics, Excel....
Microsoft Excel duoc moi ngudi biét dén khi néi dén cong cu bang tinh, tinh téan..., nhung
nhitng chirc ning chuyén sau vé tmg dung thong ké trong sinh hoc, quan 1y tai nguyén thién
nhién, moi truong lai it duoc dé cap dén. Trong khi d6 chuce nang xur ly théng ké cua phan
mém Excel 1a hét stc phong phu va manh de ng dung trong cac thi nghiém, phan tich, danh
gia cac két qua nghién ctru, diéu tra khao sat vé 1am nghiép, quan 1y tai nguyén thién nhién.
Trong d6 bao gom cac xur ly thong ké phd bién nhu: Phan tich cac dic trung miu, so sanh cac
mAu thi nghiém, phan tich phuong sai, twong quan hdi quy, dy béo..... do d6 phin mém Excel
dugc chon lwa dé gidi thiéu.

Cac phén mém théng ké chuyén dung va pho bién trén thé gioi la Statgrahics, SPSS, ... Bay
1a cac phan mém thong ké dugc ng dung rong trong hau hét cac linh vuc nghién ciru, phan
tich dur liGu cua nhiéu nganh khac nhau vé xi hoi, tu nhién. Ung dung manh cua cac phan
mém nay 1a phan tich cic md hinh hoi quy da bién dang tuyen tinh hay phi tuyén tinh véi cac
cach phan tich da dang nhu hi quy loc, hdi quy timg bude, t6 hop bién, md hoa ty dong cic
bién dinh tinh, ..... Do d6 phin mém Statgraphics Centurion XV cling dugc gidi thiéu dé
nguoi doc co the t1ep can voi cong cu phén tich thong ké nay.

Tai liéu nay sé& khong di sdu vao Iy thuyét xac suat thong ké, ma thién vé hudng ung dung don
gian, dé hiéu, kém theo cac vi du dé nguoi doc cod thé thuc hanh céc chuc nang xu ly, phan
tich dir liéu béng Excel, Statgraphics Centurion XV mdt cach nhanh chéng, thuan tién trong
hoat dong quan ly va nghién ctru 1am nghiép, quan 1y tai nguyén thién nhién, moi truong.






1. TONG QUAT VE CHU'C NANG XU’ LY THONG KE CUA MS.EXCEL
2007 VA STATGRAPHICS CENTURION XV

1.1. Téng qudt vé phan xu ly théng ké trong MS. Excel
Excel thiét ké sin mot s6 chuong trinh dé xir 1y s6 liéu va phan tich thong ké co ban tmg dung
trong nhiéu linh vyec:
Chue nang xu ly s6 liéu, tao bang tong hop dir liéu: Sap xép, tinh toan nhanh cac bang
tong hop tir s6 liéu tho,..
Chtrc nang cua cac ham: Cung cap hang loat cac ham vé k§ thuat, thong ké, kinh té tai
chinh, ham tra cac chi tiéu théng ké nhut, F, X2
Chirc nang Data Analysis: Dung dé phén tich thong ké nhu phan tich cac dic trung
mAu, tiéu chuan t dé so sanh sy sai khac, phan tich phuong sai, uéc luong cac tuong
quan hdi quy
Phén tich mé hinh twong quan hodc hdi quy dé dy bao céc thay doi theo thoi gian ngay
trén d@ thi.

L y: Vé viéc cai dat chwong
trinh phan tich dir liéu (Data Analysis)
trong Excel:

Khi cai dat phan mém Excel phdi
thuc hién trong ché dg chon lwa cai
dat, sau do phai chon muc: Add-Ins
va Analysis Toolpak.

Khi chay Excel lan dau can mo ché
dg phan tich dir liéu bang cdch: Menu
Tools/Add-Ins va chon Analysis
Toolpak-OK. (Péi véi MS. Office
2003)

Freies hurcns o e acs A0 Araroal ot
e

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

Analysis ToolPak trong hop thogi - OK.

— . Nhu vay trong thyc té quan 1y dir liéu néng
lam nghlep noi rleng, viéc khai thac hét tiém ning Gmg dung cua Excel cing mang lai hi¢u
qué t6t ma khong nhat thiét phai tim kiém thém mot phin mém chuyén dung nao khac. Véan
dé dat ra 1 xac dinh chién lugc img dung va khai thac dung va sau cc cong cu chirc ning sin
¢6 & mot phan mém phd bién & bat ky mot vi tinh ¢4 nhan nao.



Mt s6 ham thong dung trong thong ké:

Tinh tong: =Sum(day ds).

Tdng binh phuong: =Sumq(day ds).

Trung binh: =Average(day ds).

Lay gia tri tuyét doi: =Abs(ds).

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

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

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

Can bac 2: =Sqrt(ds)..

Sai tiéu chuN1 mau chua hiéu dinh: =Stdevp(day ds); da hiéu dinh =Stdev(day
ds).

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

S Pi: =Pi().

O 0O 0O0OO0OO0OO0OO0OO0OO o

O O O

Tracacgiatri T, F, 2:
(] Chon 1 6 lay gia trj tra.
71 Kich nuat fx trén thanh cong cu chuM. Trong hop thoai Function Category, chon
Statistical.
"1 Trong muc Function name, chon 1 trong cac ham:
Ham Tinv: dé tra T.
Ham Chiinv: dé tra y°.
Ham Finv: dé tra F.
Bim Next.
[] Trong hop thoai tiép theo: Function Wizard chon:
o Probability (fx): GO vao mtrc y nghia 0=0.05 ; 0.01 hay 0.001.
o Degrees Freedom (fx): Go vao béc tu do. Pdi voi tiéu chuM F can dua vao 2
do tu do.
o Finish.

1.2. Téng quét vé phan mém xur ly théng ké Statgraphics Centurion
Pay 1a mot phan mém chuyén dung trong xtr 1y thdng ké, bao gdm cac chic ning:
Tao 1ap co sé dir liéu dudi dang bang tinh
Tinh toan cac dic trung mau, vé so dd, dd thi quan h¢
So sanh hai hay nhiéu mau bang céc tiéu chuM thong ké t, U, F va nhiéu tiéu chuM phi
tham s khac.
Phan tich phuong sai ANOVA.
Kiém tra tinh chuM ctia dit liéu va d6i bién so.
Thiét 1ap cac md hinh hdi quy tuyén tinh hay phi tuyén tinh tir mot cho dén nhiéu 16p, to
hop bién. Vi cach xu Iy da dang dé chon lua dugc cac bién anh huong dén mot hau qua
(bién phu thudc).



File Edit Define Measure Analyze Improve Control Forecast Tools View Window Help
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Giao tiép trong Statgraphics Centurion, sd liéu dau vao co thé dugc nhap truc tiép trong file
bang tinh va co s& dir liéu; song voi cac lam nay doi khi khong thuan tién trong cac budc xtr
1y s6 liéu tho nhu doi bién sb, tinh cac bién trung gian, ma hoa bién s6. Do d6 thong thuong
nén tao 1ap co s¢ dit liéu trong bang tinh Excel dé c6 thé sir dung nhiing chtic ning bang tinh
manh cta no trong xur 1y dit li¢u tho, tao 1ap co so dir li€u; sau do6 s€ nhap vao Statgraphics
Centurion dé tinh toan, thiét 1ap mo hinh, .... Co s& dir liu 1ap trong Excel can luu dudi dang
phién ban ctua Excel 97 — 2003, vi n6 chua nhan dugc file Excel ¢ version 2007.

Sau khi nhap dir liéu trong Excel 97-2003, dong file cua Excel va md nd trong Statgrahics
Centurion nhu sau: File/Open/Open Data Source; chon External Data File — OK. Trong hdp
thoai m¢ file, chon ki€u file Excel va chon file can mé da tao trude do.

2% STATGRAPHICS Centurion -
[ﬁlﬂ Edit Define Measure Analyze Improve Control Forecast Tools View Window Help

Open » Open StatFolio... Cirl+F11 ﬁ« L 47 &
Close v OpenDateSource.r  CWFI2 o/ o[ g4 mow| @
Save > Open StatGallery... _— —-m—m—m—
SaveAs » Open StatReporter... =1 Eon
CoT T vor \—cor 3 | cora [ cors [ cors [ cor7 | cols -
Statlink... N i i I I ‘ ‘
J I L
Print... F Open Data Source\ @
Print Preview.. Shift+F3 X
Print Setup... Shift+F4 Databo S
Page Setup... " STATGRAPHICS Data File
Cancel
Save Graph... B (+ External Data File —l
" ODBC Query Help
StatPublish... [ tee |
" Clipboard
View Published Resulfs...
Combine v \
Send
Links.. L L L L L
2% Open Data File ==
| Recent File
Lookin: [ ). 1-Bao Huy 2005 -2 x| BB
Bxit STATGRAPHICS Alt+FL
| 16 @ Name Date modified  Type Size Tags

17
18
19

|, ADSL Department

). ADSL Home

| Asia pacific Forestry Week 21 - 26 April 08
. Assess test

| Beijinh meeting

| Book publiscation Bao Huy

[

W4 v|m| a0 cio/efefa/ui/a

Boxit Dk Neng
&f Chu Morn Ray trining
Computer
g,
Network | Nonace\et

| open |
Files of type: | Excel Files (*xls) B Gl
XML Files (*aml) Help

Text Files [*.b;". csv; ™ dat)
Execustat df)
dBase File:
DIF Files [*

File name:

Lotus Files (*.wk=*123)
Al Files [*.7)
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2. THONG KE MO TA

Dé c6 hiéu biét rd rang vé mot ddi tuong quan sat nhu sinh truong cay rung cua mot 16 rung,
su da dang loai cua cua 16 rung, blen dong mat do tai sinh, ty 1€ song cua trong rimg, ... can
ap dung thong ké mé ta, bao gém tién hanh thu thap dit liéu cia mau d6 va tir d6 tinh toan dic
trung ctia mau dé ude lugng cac chi tiéu théng ké co ban ciia tong thé d6. Pay 1a cic thong tin
co ban vé mot ddi tuong quan sat, theo mot chi ti€u, nhan to quan tam.

Céc dic trung miu dugc mo ta bao gdm tinh céc chi tiéu co ban: S6 trung binh, phuong sai,
sai tiéu chuM, do 1éch, do nhon cua day s6 liéu quan sat dugc va pham vi bién dong theo mot
do tin cay cho trudec.

Vi du: Khao sat cac dic trung co ban vé sinh trudng ctia rimg trong téch.
S6 liéu do D 3 rimg trong Téch 14 tudi trong 6 tiéu chuNa 500m’.
Céc dic trung mau c6 thé tinh déng thoi trong Excel theo cac bude:

'] Nhap sb liéu theo cot hodc hang.

"1 Menu Tools/Data Analyisis/Descriptive Statistics/OK (Hodc Data/Data Analysis

trong MS. Ofice 2007). C6 hop thoai, trong d6 can xac dinh:
o Input range: Khai bao khéi dit liéu.

Grouped by: Chon dir liéu nhép theo cot (Columns) hodc hang (Rows).
Label in first row: Néu dua vao ca hang tiéu dé thi danh dau.
Output range: Panh vao dija chi 6 trén trai noi dua ra két qua.
Summary Statistics: Thong tin tém lugc cac dic trung thong ké (danh dau).
Confidence Level for Mean: Chon d¢ tinh cay: 90% hoac 95% hodc 99%
tiy theo yéu cau danh gia, phan tich uéng luong.
Kich nat OK

O 0O 0O 0O

O

Bang nhép dir liéu dwong kinh D, 3 ciia Téch

& b Tmg| Patws g = |14 AW o S vt et e ?- . B # L sutatum ;-’ }3
Bt gt Pavr | (P 2~ Al W ER | Mungeacmie- 4 - % |5l ] Covtteel few Col el besie el

2 S0 li{n o dwimg Kimh ey tech trong Bm phin
Tinh cac Jic nmg miin

D13 fcm) B

2.0 D A fem

188 .

16.9 Mean 1EDB6T745]

0.1 Sandard Emor 442120124 -

Il .7 Mledies 58 |
18.1 Wode o :

15.0 Siandand Di=viai 115856170 |

17.5 Sample Vatance S9TE0 T84 i

| Ktz OS5 133084 :

fi 19.4 A 2371634351 3
1.6 Rangs l

213 Ml pesarn L |

18.1 Mlaimns L

g =

Wow bo#i| Pemi | Dechungmes | Cessiecs  bdei tweil  PPSINT PR EARD  PreSwaL  Pramaen 1o s
= {2 e - A=

Fimart] & o ® =) i pang B R 207 ch, | L) Corpoie ke MRS EE | 5] Toan oo ghen ok l--._'-f-nlrﬂh-'hubm-.. 4 e = ia DEN M ul,"
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Bing khai bao tinh dic trung miu
.E"_Htruull Laxal - Trinh bay glang day Y1 link all
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q E 15.95 Groused By: () Cokwns Stumdurd Errar 44245863 Sai sc
5 20.1; Clows (o= Mestinn 12053551 17
6} T Mods 19 41660308
? j 13.1! Cnimut options Stmdurd Dievintion 3 1s00 0 Sai tie
_3__5 15.0} 0 Gt R e Sumple Vartanes 2 9Es056575 Phuot
g 17.6] | S —rm Kurtosis 0351550632 Do nh
= { () N kb,
16 271 Skewnest -0 raeg3nsrs Do led
1 1 [#] quremary statitics
|11} 19.4] 7] Confdencatavel for Moany. 155 | % Rangs 17 15573335
|12} 226! | Diehiages: | Dinmsitis 9887600472 S0 nh
13 21.3) [l spabest: I Mok 77 B5634033 S0 lol
14 1811 Suni w67 sam63s Tong
|15 211.45 Cotint 51N
15} 16.6! Confidence Leveli95.0% 0 3BETES01E
Bl 9.9!
1?: 194}
191 14.31
2] 20.11
21} 16.9!
n! 23.2] "
oAk u"-,LDul.nn.umu,fEkum-msn,{lhm,{n:m'{h:uh,{uﬂ'g'wjbmrl{mh »
Point
Két qua tinh dic trung méau
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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Gidi thich két qud:
o Mean (Xbq): S6 trung binh.
Standard Error: Sai 86 cua s6 trung binh mau.
Median: Trung vi mau.
Mode: Tri s6 ing véi tan s6 phan bd tap trung nhét.
Standard deviation (S): Sai tiéu chuNi mau.
Sample variance: Phurong sai mau.
Kurtosis (Ku): D6 nhon ctia phan bd.
Skewness (Sk): Do 1éch ciia phan bé.
Minimum: Tri sé quan sat bé nhat.
Maximum: Tri s6 quan sat 16n nhit.
Sum: Tong céc tri sd quan sat.
Count: Dung lugng mau.
Cofidence level (95%): Sai s6 tuyét d6i ciia u6c lugng véi do tin cay 95%.

O 0O 0O0OO0OO0OO0OO0OO0OO0OO0OOoODO

Vi két qua phan tich dic trung mau, rit ra duoc cac chi sé thong ké quan trong sau:
Gia trj trung binh va cac bién dong nhu sai tiéu chuN, phuong sai, max, min
Mau quan sat ¢ chuM hay chua thong qua Ku va Sk. Mau tiém can chuM thi méi bao
dam s6 liéu quan sat di va cac gia trj udc lugng 1a tin cdy theo do tin cdy cho trudc; néu
khong thi gia tri nay sé& sai léch trong thuc té. V&i mot mau quan sat dat phan bd chuN khi
Ku va Sk xap xi bang 0.
o Kurtosis: B9 nhon cua phan bd
Ku = 0 phan bé thyc nghiém tiém can chuM.
Ku > 0 duong cong c6 dang bet hon so véi phan bd chuM.
Ku < 0 duong cong c6 dinh nhon hon so v6i phan bd chuM.
Vi du Ku = Kurt(A2:A52) = 0.852. Pinh duong cong thip hon so v&i phan bd
chuM.
o Skewness: D 1éch ctia phan bo.
Sk = 0 phéan bd ddi xtmg.
Sy > 0 dinh duong cong léch trai so v6i sé trung binh.
Sk < 0 dinh dudng cong léch phai so véi sb trung binh.
Vi du trén S, = Skew(A2:A52) = -0.227. Budng cong hoi 1éch phai.
o Minimum: Tri s6 quan sat be nhat
Néu mau phan bd chua chuM thi can bd sung mau theo cong thirc mau can thiét nct:
nct = t2. V%2 /A%?

Trong d6 V% la h¢ s6 bién dong: V% = — 100 va A% la sai s6 tuong dbi cho trudc.

U6c luong pham vi bién dong cua gié,tri trung pinh’, trong vi du trén vaoi do tin cay 95% thi
dudng kinh trung binh cta khu rirmg téch 14 tudi bién dong trong pham vi: 18.98 + 0.89 cm
Hay P(Xbq - Cofidence level (95%) <u< Xbq + Cofidence level (95%) = 0.95

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

bay la chirc nang sap xép bang phéan b tan s6 theo mot nhén td theo timg cap, hang, ... va v&

db thi phan bo.

Trong nghién ctru xa hoi, nguoi ta can nghién ctru tan s6 phan bd sb nguoi theo cap tudi dé

biét su phan bd con ngudi theo cac thé hé dé co chién lugce quan 1y ngudn nhan luc.
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Trong quan ly tai nguyén thién nhién, thuong can nghién ctru sy phén b s6 luong ca thé loai
theo cdp tudi, cap kich thudc dé biét dugc quy luat bién ddi ca thé theo thé hé, theo kich
thudc, chat lugng, ... 1a co s quan 1y, bao ton va dinh hudng khai thac sir dung bén vimg.
Trong 1am nghiép thuong can sip xép phan bd sb cdy theo ¢& kinh (N/D), sb cdy theo c&
chiéu cao (N/H), sd cy theo cép thé tich (N/V), sé cdy theo lodi cdy theo cac tang rumg, thé
hé dé t6 chic quan 1y diéu ché rimg.
Vi du ciing tir s liéu quan sat rung trong Téch 10 tudi, tién hanh sip xép phan bd thuc
nghiém N/H va vé biéu dd (cap H 1a 2m):

) Nap sd lidu chiéu cao vao bang tinh theo cot.

[1 Lap mot cot g161 han trén cd kinh. Vd: ¢ 2m.

Bang tom tat dir li€u dau vao
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[l Menu Tools/Data Analysis/Histogram/OK (Data/Data Analysis trong MS Office
20907). Xuat hién hop thoai, xac dinh:
+ Input range: Khai bao khdi dir liéu
+ Bin range: Khai bao khéi chtra cu ly 0.
+ Output range: Khai dia chi 6 trén trai noi dua ra két qua.
+ Cumulative percentage: Tinh phan trim tan s tich liy.(Panh dau).
+ Chart output: V& biéu d6. (Panh diu chon).
+ OK.
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Két qua sdp xép tan sd cho duge mot day dir ligu theo cip va biéu dd phan bo N6 phan anh
cu thé hon dic trung mau va cho thay hinh anh cua kiéu dang phan bd theo cép, thé hé; tir d6
gilp cho viée phén tich quan thé va dua ra quyet dinh quan ly, s dung bén vitng. Vi du trong
biéu db trén, s6 ciy phan hoa kha manh theo cap chleu cao, mot sO cdy sinh truong kem ¢ cap
chiéu cao nho 8 — 12m, mét s cdy vuot tan ¢ cip H trén 22m; giai phap dé nghi ¢ déy la tia
thua loai bo b6t cdy sinh truong kém c6 H < 12m va c6 thé tia thua mot sb cdy 16n voi
H>22m dé loi dung trung gian, luc nay cé thé s& c6 kich thude tap trung trong pham vi 14 —
22m va c6 du khong gian dinh dudng dé phat trién.

4. SO SANH 1 - 2 MAU QUAN SAT BANG TIEU CHUAN T

Kiém tra mau bang tiéu chuM t dya vao gia thiét phan phdi chuM ctia miu quan sat. Co 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 sd trung binh ctia mot mau c6 phai that sy bang mot gia tri
nao d6 hay khong?. Kiém tra t hai miu thi dé so sanh hai miu c6 cing mot luat phan phdi,
hay cu thé hon 1 hai mau c6 that su c6 cung tri s6 trung binh hay khéng? Hay néi khac di c6
su sai khac giira hai mau quan sat hay khong?

4.1.So sanh mét méu véi mét gid tri cho trwéc — Kiém tra T mét mau
Trong md ta quan sat mot mau, ngudi ta co thé co yéu cau danh gia gid tri trung binh ctia mau
voi1 mot gia tri cho trude, vi du tir do dém chiéu cao cua cdy tai sinh trong rung khdp, so sanh
vo1 maot gia tri cho trudce vé chiéu cao mong doi dé cay rung vuot qua dugc Itra rung, xem that
su chidu cao tai sinh cua 16 rimg d6 da dat yéu cau hay chua?
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Dé giai quyét van d& nay, sir dung kiém dinh t mot mau. Theo li thuyét théng ké cong thic t
kiém tra mot mau vdi mot gia tri cho trudc:
Xbq — p

S

Vn

Trong d6, Xbq 1a gia tri trung binh cia mau, p 1a trung binh theo gia thuyét, S 1a sai tiéu

chuM va n 1a s6 luong mau quan sat.
Néu gia tri tuygt [t tinh cao hon gia tri t 1i thuyet ¢ muc sai cO y nghia, thuong la 5% thi co
thé két luan co su khac biét co y nghia thdng ké giita trung binh mau véi gia tri cho trude
dé. Va trong truong hop nay néu t tinh <0 thi c6 nghia trung binh cua mau nho thua c6 y
nghia so v6i trung binh 1y thuyét, nguoc lai néu t tinh > 0 thi trung binh ctia mau 16n hon
¢ y nghia so v6i trung binh 1y thuyét

- Néu [t tinh < t(0.05, df) thi c6 thé két luan & mirc sai 5% trung binh mau quan sat xap xi
v6i trung binh 1y thuyét.

Trong do tly thuyét duoc tinh theo ham =tinv(0.05, df), véi do tu do df = n-1.

t =

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

1.5
1.3
0.8
1.9
1.7
2.2
25
1.0
0.7
1.9
1.8

- O |© [0 (N[O O | |W( N (=

= |

)
 |:

1.6
2.0
1.9
1.7

[6)]
©

(o2}
o

(o))
—_

bé tinh duoc gia tri t, can tinh toan dic trung mau dé co cac gia tri thong ké vé Xbgq, S.
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Két qua tinh diic trung miu tii sinh rirng khop

Chiéu cao cdy 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 2.5
Sum 100.3
Count 61
Confidence Level(95.0%) 0.12638

Tir d6 tinh gié tri thong ké t: So sanh trung binh chiéu cao tai sinh véi gia tri 1y thuyét p =2m
1.64 — 2

t= 0493 —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 su sai khac ¢ ¥ nghia giita trung binh
chiéu cao cay tai sinh rimg khop véi gid tri trung binh 1y thuyét mong doi 1a 2m. Vat <0 do
d6 c6 nghia 1a chiéu cao trung binh ciy tai sinh nho thua c6 y nghia khi so v6i chiéu cao
mong doi 13 2m; hay néi khac néu voi yéu cau cao trén 2m thi méi thoat dugc anh hudng cua
Itra rung, thi 16 rimg nay cay tai sinh chua dat duogc.

4.2.So sédnh sw sai khdc giira trung binh 2 mau — Kiém tra T 2 mau
Trong cac thi nghiém thudng ngudi ta can so sanh két qua ctia 2 cong thire, vi du: Bén phan
khéc nhau, d tan che khac nhau, sinh trudéng cua cay cé xuat xtr khac nhau, noi bi tac dong
anh hudng va noi khong, sinh truong cay rung noi chay va khong chay.....Viéc kiém tra tién
hanh theo 2 mau trén co s so sanh 2 s6 trung binh bang céc ti€u chuM t.

Céng thirc tinh gid tri kiém tra t:

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

Véi: Xy, X,: Trung binh cia mau 1 va 2.
S,?, S,*: Phuong sai miu 1 va 2.
n;, ny: dung lwong 2 mau 1 va 2.
Néu t tinh 16n hon t bang véi 0=0.05 va do tu do K=n,;+n,-2 thi bac bo gia thuyét Ho,
c6 nghia trung binh 2 mau sai khic c6 y nghia, va ngudi ta s& chon mau c6 trung binh cao.
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Trwéc khi siv dung tiéu chuin t, can kiém tra 2 diéu kién:
o Hai mau c6 phan bo chuM.
o Phuong sai ciia hai mau c6 bang nhau hay khong

| Hai mbu c6 phéin bé chudn: Trong thyuc té nghién ctru sinh hoc, trudng hop dung
lwong moi mau >30 thi ¢ thé xem la ti¢m can chul.

| Kiém tra sw bang nhau ciia 2 phwong sai ciia 2 mau bang tiéu chudn F.
Trude khi chon Iya tiéu chuM t dé so sanh trung binh 2 mau, can kiém tra sy sai khac phuong
sai ctia chiing bang tiéu chuM F.
Vi dy: Kiém tra sinh truéng chiéu cao H ciia 2 phuong phap trdng thong 3 14 Pinus. kesiya
bang cdy con va ré tran tai tram thue nghiém Lang Hanh-Lam Pdng: Mdi cong thire dugc rat
mau theo 6 tiéu chuMa 1000m’, do dém chiéu cao:
Dung lugng quan sat moi mau >90cdy, nén chap nhan gia thuyét phan bd N-
H cuia timg mau tiém can chuM; hodc co thé kiém tra thém qua Sk va Ku
moi mau.
- Kiém tra bang nhau ciia 2 phuong sai bang tiéu chuM F:

Bang tom tit s6 liéu sinh truéng H cia hai miu

A B

1 H (cay 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: Mdt trong 2 céch:
C1: Kich nut fx, co hop thogi: Chon: Statistical (trong Function Category) va
Ftest-Next (trong Function name): Xuat hién hoi thoai tiép theo:
Array 1: Bua vao day 1: A2:A93
Array 2: Pua vao day 2: B2:B94
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 biang nhau, néu ngwoc 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).

o Ding tiéu chudn t dé kiém tra gid thuyét Ho theo trinh tu:
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Trong menu Tools/Data Analysis: Chon trong hop thoai mot trong hai trudng 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 phwong sai bang

nhau).
o t-Test: Two sample assuming unequal variance (Truong hop phwong sai
khong bang nhau).
£ Micrusofl Lacal - Trinh hay glang day V1 linh all
i) pe B Wew et Fomst Inok Dofn Wiedow Heb AdRerDF pi 4 cuumstion for helpy AR
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Lo -
3 - fu
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1 H {cay con) H {ré ln'fml t=-Test TworSample Assuming Equal Vananoes
2 13.6 13
] 14 13 o[ [ ) - - (-in
4 13.8 2] | = _ =] p 1340323
5| 13 E | e — 1 2148142
B 118 12.5] [l (e | | 93
7 128 12 | s 7
b-Tamt: Tevo-Sampls fssumng Dousl Varisncss:
> L) L R e e e Y. P
5 13.2 25 =i >
0 115 12 i Stat 7 975469
i 115 12 P{T=1) one-tail 7 986E-14
E.. 10 13 1 Critical ome=tail 1 6632226
13 136 13 P{T= =t} two-tail 1 B9BE-13
14| 14 12.5 t Critical two-tail 1.9730123
15 135 14
1| 10 14.5
7 128 15
18 14 16.5
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2 135 12 o
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Trong Hop thoai: Xéc dinh:
o Variable 1 range: Khéi dit liéu mau 1 (A1:A93)
o Variable 2 range: Khoi dir liéu miu 2 (B1:B94)
Nén dua ca tiéu dé.
Hypothesized mean diference: Pua vao 0 (C6 nghia gia thuyét Ho=0).
Label: Néu c6 dua hang tiéu dé vao thi cAn danh dau vai label
Output range: Pua dia chi 6 trén trai noi xuat két qua.
OK.

O 0 OO

Néu: P(T<=t) two tail (hai chidu) <0.05, bac bé Ho, c6 nghia 2 mau sai di 13, nguoc
lai thi trung binh hai mau chua c6 sai khac.
Hoac |t Stat| > t Critical two tail (t hai chiéu), bac bé Ho, hai mau sai di 13,
nguoc lai thi sai khac Ia ngéu nhién.
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t-Test: Two-Sample Assuming Equal

Variances
H (cay 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
P(T<=t) two-tail

t Critical two-tail

1,653222625
1,59756E-13
1,973012331

Tir két qua trén cho thay sinh truong cua P.kesiya trong bang 2 phuong phap khac
nhau sai di r0. Chleu cao binh quén cay trong bang ré tran hon hin trong bang cay con, do vay
phuong phap trong thong 3 1a bang ré tran can duoc ing dung.

5. PHAN TiCH PHU'ONG SAI

Phén tich phuong sai la mét trong nhitng phwong phap phén tich thong ké quan trong,
dac biét 1a trong cac thi nghiém giong, thi nghiém cac nhan td tac dong dén hi¢u qua, chat
luong cua cdy trong, vat nudi, gieo uom, kiém nghiém xudt xtr cdy trong. Chu yéu danh gia
anh huong cua cac cong thirc, nhan td dén két qua thi nghiém, lam co s& cho viéc lya chon
cong thirc, phuwong phap tdi wru trong nong 1am nghiép.
Piéu ki¢n dé phan tich phwong sai 1a:
[ Céc gia tri quan sat trong ting 6 thi nghiém c6 phan bd chuN:
Néu dung luong quan sat di 16n (n>30) thi chip nhén gia thuyét phan bd chuN.

] Céc phuong sai cia timg nhén t6 bang nhau: Kiém tra bang tiéu chuh Cochran
(néu sb 1an lap lai bang nhau), bang tiéu chuM Bartlett (néu s6 lan lap cua cac
cong thie khong bang nhau).

5.1.Phéan tich phwong sai 1 nhan t6 véi cdc thi nghiém ngéu nhién hoan
toan
Phan tich nay c6 mdt nhan td nhu xuit xu cay tréng, mat do tréng khéac nhau, ché d6 cham
soc khac nhau, ....Trong nhan t6 d6 duoc chia thanh a cong thirc, mdi cong thirc dugc lap lai
m lan, sb 1an lp ctia mdi cong thirc c6 thé bang hodc khong bang nhau.
Trong trudng hop nay c6 thé sir dung chuwong trinh phén tich phuong sai mot nhan t6 dé kiém
tra anh hudng cua cac cong thire dén két qua thi nghiém.

Vi du: Panh gia két qua khao nghiém xuét x(r Pinus caribeae tai Lang Hanh-Lam Ddng.
Theo du kién s& c6 10 xuat xtt P.caribeae duogc trong khao nghi€m tai tram thuc nghiém Lang
Hanh nam 1991. Vi¢c bo tri thi nghi¢m ban dau da du kién tién hanh theo khoi ngau nhién
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day da RCB (Randomized Complete Blocks), bao gdm 10 cong thirc chi thi 10 xudt x{r va
duoc lap lai & 4 khéi.

Nhung trong qua trinh trién khai trong thuc nghiém, chi con lai 7 xuat xr va chi c6 5 xuét xtr
lap lai du 4 14n, con 2 xuét x& chi dugc lap lai 2 lan.

7 xudt xir P.caribeae duoc tro”‘ng thue té, dwoc danh sé va lap lai nhu sau:
I: Xuatxr  P.alamicamba (NIC) 1ap lai 4 lan.

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

o Mai xuit xur ung voi 1 lan 1ap dugc tréng 25 cay, voi cu ly 3x2m, téng dién tich b tri
thi nghiém 1a 1ha.

o Céc diéu kién dit dai, vi khi hau, dia hinh, chim séc...déu dugc ddng nhat, nhan t&
thay d6i dé khao sat chi con lai 1a cac xuét xir 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 Dy 3, H, Dy, phNm chét, tia canh, hinh than. St dung 2 chi
tiéu D)3 va H dé danh gia sinh truong cua cac xudt xtr thir nghiém.

Dung phén tich phuong sai dé dénh gia sy sai khac vé sinh truong & cac xuat xtr
Trude hét da kiém tra 2 diéu kién dé phan tich phuong sai:
o Diéu kién phan bd chuNi: Cac gia tri quan sat & timg 6 thi nghiém qua kiém cé dang
tiém can chuM nén chip nhan gia thuyét phan b6 chuM.
o Phuong sai bang nhau: Do dung luong mau & cic xuat xtr khong bang nhau nén dung
tiéu chuh Bartlett dé kiém tra, két qua tinh duoc:
X?=3,73 <X*(0,05; 6)= 12,59
Do d6 chap nhén gia thuyét bang nhau ctia cac phuong sai mau.
Nhu vay 2 diéu kién trén 1a thoa man dé tién hanh phan tich phuong sai.

Dung phan tich phuong sai 1 nhan té dé kiém tra. Trong d6 nhén t6 1a Xudt xtr v6i 7 cong
thue:
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Gia tri D3 (cm) binh quén ng véi tirng 6 thi nghiém ciia cac Xuit xi theo khoi (Iin lap

lai)
A B C D E

1 Xuat xv Khoi 1 Khoi 2 Khoi 3 Khoi 4

2 1 10.8 11.2 10.4 9.9
3 2 12.3 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 12.5 124 10.8
8 8 7.0 9.8

Phén tich phuong sai 1 nhén t6:
Vao menu Tools/Data Analysis/Anova (Hodc Data/Data Analysis/Anova trong

MS. Ofice 2007): Chon ANOVA Single Factor c6 dugc Hop thoai:

o Input range: Nhap dia chi khdi dir liéu. Vd: A2:E8. (C6 cot dau chira s6 hidu
cong thice, nhung bo hang dau).
Grouped by: Chon Columns hoac Rows.
Danh dau vao Label in first colum (row).
Output range: Pua dia chi 6 trén trai noi xuat két qua.
Kich OK.

O 0O 0O

Khai bao phan tich ANOVA 1 nhan t6
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Két qua phan tich phwong sai 1 nhén 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 12.0  0.673895
8 2 16.7 8.4  3.903367
ANOVA
Source of Variation SS df MS F P-value Fcrit
Between Groups 37.53507 6  6.255846  5.338286  0.002925  2.698656
Within Groups 19.92201 17 1.171883
Total 57.45708 23

Tl bang ANOVA nhan dugc: Dbi voi cac xuat xir khac nhau: F = 5,33 > Fg0s) = 2,69. Két
ludn: Céac xuit x(r khac nhau c6 su sai khac vé sinh trudng duong kinh. Néu nguoc lai thi két
luén rang giita cic xudt xtr chua cé sy sai khac vé sinh truong.

Trén co s& d6 chon hai xuat xt ¢ trung binh cao nhat va thir hai dé so sanh bang tiéu chuM t.
Két qua cho thiy khoogn c6 sai khéc.

Nhu vay, xét theo chi ti€u duong kinh, xuét xtr toi wu trong 7 xudt x&t khao nghiém 1a 5 va 6,
hai Xudt Xt ndy co chi tiéu D 16n nhit, chua c6 sai di v6i nhau va co sai khac 1 rét voi cac
xuat xr con lai. Do 1a 2 xuat xir: P.R482 (Australia) va P.T473 (Australia).

5.2. Phén tich phwong sai 2 nhan té
Trong céc thi nghiém ngudi ta thuong so sanh va phan tich tac dong dong thoi 2 nhén té (vi
du nhu dat va xuat xt) 1én két qua thi nghiém nhu: nang suat, sinh khoi... Phan tich phuong
sai lac nay chia 2 truong hop: Hai nhdn to voi mot lan lap va Hai nhdn to voi nhiéu lan lap
lai.

5.1.1. Phdn tich phwong sai 2 nhén t6 véi 1 lan lap lai: (Bé tri thi nghi¢m theo
khéi ngéu nhién day @i (Randomized Complete Blocks) (RCB):

Kiéu bb tri thi nghiém RCB thudng duoc st dung, nhan té A chia 1am a cap va duogc lap lai ¢
b khéi (nhan té B).

Vi du: Panh gia két qua khao nghiém 16 xuat xt Pinus kesiya tai Lang Hanh-Lam Dong: 16
Xuét xu P kesiya da dugc tré)ng khao nghiém tai tram thuc nghiém Lang Hanh nam 1991.
Viéc b tri thi nghiém da duoc tién hanh theo khéi ngau nhién diy di RCB (Randomized
Complete Blocks), bao gdbm 16 cong thirc chi thi 16 xuat xtr va duogc lap lai & 4 cap dat (khoi)
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16 xuét xir P.kesiya dwoc danh sé nhuw sau:
l: Xuatxr  Bengliet.

2: Faplac.

3: Xuan Tho.

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

13: Watchan.

14: 70 khua.

15: Aung ban.

16: Jingdury.

o MaJi cong thirc tmg véi 1 1an lip duoc trong 25 cdy, voi cu ly 3x2m, tong dién tich bd
tri thi nghiém 1a 1,5ha.

o Céc khi hau, dia hinh, cham séc...déu duoc ddng nhét, nhan té thay d6i dé khao sat chi
con lai 13 cac xuét x va cap dat 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 céc chi tiéu D 3, H, Dy, phNn chét, tia canh, hinh than. St dung 2 chi
tiéu Dy 3 va H dé danh gia sinh trudng ctia cac xuat x{r thir nghiém.

Dung phan tich phuong sai dé danh gia su sai khac vé sinh truéng, cu thé cho ting chi
tiéu sinh trudng nhu sau:
Trwéc hét di kiém tra 2 diéu ki¢n dé phin tich phwong sai:

| Piéu kién phan bd chuM: Cac gia tri quan sat ¢ ting 6 thi nghiém qua kiém tra bao
dam cac mau tiém c4n chuN nén chap nhan gia thuyét phan bd chuM.

| Phuong sai bang nhau: Dung tiéu chuNa Cochran, két qua tinh duoc:

Gmax = 0,11 <Gmax (0,05; 16 ;3)=0,28
Do d6 chap nhén gia thuyét bang nhau ctia cac phuong sai mau.
Nhu vay 2 diéu kién trén 13 thoa man dé tién hanh phan tich phuong sai.

Dung phan tich phwong sai 2 nhén 101 lérg lap dé kiém tra: o i
Vi nhén t6 thir nhat la 16 xuat xu, nhan t6 thtr 2 1a cap dat voi 4 cap. Ung véi 1 t0
hop Xuat xtr - Cap dat chi co 1 6 thi nghiém (lap lai 1 lan).
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Bang dit liéu phén tich phwong sai 2 nhin t6 1 1an lip
Gia tri D13 (cm) binh quin g véi tirng 6 thi nghiém

A B C D E
1 Xuat x(r|CAp dat 1|Cap dat 2|Cap dat 3[Cap dat 4
2 1 14 113 10.8 133
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 6 135 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 11.3 11.8 12.1 11.8
12 11 12.6 12.6 13.3 10.9
13 12 11.3 12.4 105 12.0
14 13 12.7 134 12.1 10.7
15 14 10.1 9.5 9.8 8.0
16 15 105 9.4 9.1 10.9
17 16 10.2 11.0 10.8 11.9

Phan tich phuong sai 2 nhan t6 1 1an lap:
o Tools/Data Analysis/Anova: Two Factor Without Replication - OK.
o Hop thoai:
Input range: Pia chi khéi dit liéu (Nén quét ca hang, cot dau 1am nhén). Vd:
Al:E17
Panh du vao Labels.
Output range: Dia chi 6 trén trai noi xuit két qua
OK
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Két qua phan tich phwong sai 2 nhin 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 12.5  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 4 493 123 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 4 439 11.0  0.514494
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Cép dat 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

ANOVA

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

Ttr bAng ANOVA nhan dugc:

| Pai véi cac xuat xi khac nhau (Hang - Rows): F = 7,80 > Fgs) = 1,89. Két luan:
Céc xuat xir khac nhau c6 sy sai khac vé sinh truong duong kinh.
[ Pai véi cac cap dat (Cot — Collumns): F = 1,62 < F(g05 = 2,81. Két luan:
Céc cip dat khac nhau chua c6 anh huong dén sinh trudng.
Nhu vay 16 xuit xi khi trong & Lang Hanh da c6 sinh truong khac nhau, do viée cap
dat khong anh hudng rét, nén dé danh gia chinh xac hon chi can phan tich phuong sai 1 nhin
t6 (xut xr):
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Phén tich phwong sai 1 nhan t6
Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance
1 4 46.9 11.7  1.253512
2 4 44.8 11.2  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 12.5  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 4 493 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
ANOVA
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 ANOVA cho thiy F = 7,51 > F(o05) = 1,88. Két luan: Sinh truéng
duong kinh cua 16 xuat xt1 1a khac nhau khi trong & Lang Hanh.
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Sinh truong binh quan dudng kinh cac xudt xr theo thir tu tir cao dén thap & bang sau:
Thir ty sinh truédng duwdng kinh tir tot deén xau

Xuit xir D1,3 th(cm)
8 13.9
5 13.8
7 125
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

Xudt xir 8 ¢o gia tri trung binh cao nhat, sau d6 dung tiéu chuM t dé so sanh sinh trudng
duong kinh 16n nhét cia xuit xtr 8 voi cac xuat xir ¢6 dudng kinh 1an luot nhé hon. Két qua
cho thay xuat xit 8 khong ¢ sai di véi Xuét xu ¢6 trung binh thir hai 1a Xudt x{r 5.

Nhu véy, xét theo chi tiéu duong kinh, Xudt X1 t6i wu trong 16 xuét xtr khao nghiém 1a 8 va 5,
hai Xudt Xt ndy co chi tiéu D 16n nhit, chua c6 sai di v6i nhau va co sai khac 1 rét voi cac
xudt x{r con lai. D6 1a 2 xuat xi: Doiinthranon va Lang Hanh.

5.1.2. Phan tich phwong sai 2 nhan té m lan Iiip
Trudng hop niy mdi t6 hop nhan té A va B duoc 1ap lai m 1an mot cach ngiu nhién. Lic nay
ngoai vi¢c danh gid anh hudng cua tirng nhan t6 A, B con phdi tinh 4nh hudng qua lai cta
chung dén ket qua thi nghiém.
Vi du: Nghién ctru anh hudng cua hai nhan t6 thi nghiém la mat d¢ va bon phan dén ning suat
cua bong.

o Nhan t0 A: Mét do chia lam 3 cép.
o Nhan t6 B: Phan bon duoc chia lam 4 mirc
o Moi t6 hop duogc thi nghiém lap lai ngau nhién 4 lan.
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(D/v: Ta/ha)

A B Cc D
1 B\A A1 A2 A3
2 B1 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: Nhap khéi dir lidu ké ca hang cot tiéu dé. Vd: A1:D17.
Rows per sample: Nhap s6 1an lap. Vd: 4.
Output range: Nhap dia chi 6 trén trai noi xuat két qua.
OK.
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Két qua phén tich phwong sai 2 nhan té m lan 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
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Average 20,5 21,75 20,5 2091667
Variance 1,666667  0,916667 3 1,901515
4

Count 4 4 4 12
Sum 82 81 91 254
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 72 4,529167  4,783333
ANOVA
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 ting t6 hop nhan t5 A/B va chung cho timg
nhan t6 B, nhan t6 A, gdm céc chi tiéu: Dung luong (Count), Téng (Sum), Trung
binh (Average), Phuong sai (Variance).

e Bang ANOVA:

Cot dau tién 13 cac ngudn bién dong:

o Sample: Bién dong do nhan t6 B tao nén (do dugc xép theo hang).
o Columns: Bién dong do nhén t6 A tao nén (do duoc xép theo cot).
o Interaction: Tac dong qua lai.

o Within: Bién dong ngau nhién.

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

Tir két qua nay cho thay:

Fg = 12.65 > F s = 2.87. K1: Phan bon c6 tac dong rd rét dén ning suit bong.

Fa=2.33 < Fyo5=3.26. Kl: Mat d6 anh hudng khong rd dén nang suét bong.

Fag = 1.15 < Foos = 3.36. KI: DPong thoi thay d6i mat d6 va phan bén anh hudng

khong rd dén nang suat.

Luc nay chi con viée lra chon cong thirc bon phan tdi wu. Qua sb trung binh ning suit theo
timg cong thirc bon phan cho thiy cong thirc 4 co ning suit cao nhat 1a 21.16 ta/ha. C6 thé
dung tiéu chuN t dé kiém tra lai xem cong thiic 4 c6 sai khac v6i cong thirc nao con lai dé lva
chon cong thirc ¢6 hiéu qua nhat.
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6. PHAN TiCH TUONG QUAN - HOI QUY

Trong thuc té ngudi ta can 1ap cac mo hinh tuong quan hdi quy vi cac muc dich:

o Bé udc lwvong mét nhan t6 kho do dém (got 1a bién phu thudc y) thong qua mdt hay
nhiéu bién dé quan sat, do dém (goi 1a bién doc lap x) va tat nhién 1a phai c6 mdi lién
h¢ gitra y va x. Tir day co thé 1ap cac biéu diéu tra phuc vu cho viéc giam nhe cac quan
sat do dém mot sd nhan t6 phirc tap

o Dé dy bao mot nhan td trong tuong lai (goi la bién du bao y) vOi mot s6 bién doc lap,
dau vao (goi 13 1a bién doc lap x)

o bé nghién clru tdc dong, anh hudng cua mot hodc nhiéu nhan t6 dén mot yéu td can
quan tAm nhu sinh truéng, san luong, chat lugng rimg, x6i mon déat, dong chay luu
vuc. Trén co s¢ do c6 gidi phap ky thuat thich hop hodc cac bién phap quan 1y quy
hoach cap vi mé.

Muc dich la sir dung chuong trinh Excel hodc Statgraphics dé thiét 1ap cac mé hinh twong
quan/h01 quy tuyén tinh tir mot cho dén nhidu bién s6 doc lap. Trong chuong trinh nay, cac
tham s6 duoc udc luong bang phuong phap binh phuong tbi th1eu Riéng cac dang phi tuyén
khi tmg dung chuong trinh nay can déi bién sé dé quy vé dang tuyén tinh.

6.1. Hoi quy tuyén tinh 1 I6p
Hbi quy tuyén tinh mét 16p c6 nghia 13 c6 mot bién sb doc 1ap x duoc nghién ciru anh hudng
dén bién phy thudc y, dang quan hé duge xac dinh 1a duong thang. Cé nghia 1a khi x tang

hodc giam thi y ciing ting hodc giam déu theo dang dugc thing. Dang phuong trinh tong quat:
Y=A+BX

Vd: Lap m6 hinh tuong quan gitra chiéu cao duéi canh (Hdc) véi chiéu cao ca cdy (H) rimg
Téch dang duong thang: Hdc = A + B.H. Vi Hdc 1a chi tiéu kho do dém hon H, nén dung
quan hé nay dé xac dinh Hdc thong qua H.

] Nhap s6 liéu theo bang:
Céc cap s0 liéu Hdc - H

A B

1 Hdc(m) H(m)

2 22,0 23,0
3 21,8 23,0
4 21,5 22,3
40 9,7 10,9
41 9,8 11,1

] Uéc lwong twong quan hodi quy dwong thing:
o Tools/Data Analysis/Regression (Data/Data Analysis/Regression trong
MS. Office 2009). OK.
o Hop thoai:
Input Y range: Nhap dia chi c6t bién Y (C6 thé nhap ca nhéan). Vd: A1:A41.
Input X range: Nhap dia chi cot bién X (C6 thé nhap ca nhin). Vd: B1:B41.
Label: Panh dau néu da nhap ca hang dau lam nhan.
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Output range: Nhap dia chi 6 trén trai noi xuat két qua.
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Két qua wéc lwgng hoi quy tuyén 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
ANOVA
df 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:

V61 N =40

Hdc =-0.715 + 0.994.H
R =0.998 Fr = 10466.12 véi :<0.0000 nén R ton tai (khac 0)

Tir phuong trinh hdi quy, ¢ thé xac dinh Hdc gian tiép qua H.

6.2.

Dang phi tuyén dwa vé tuyén tinh 1 16p

Trong thuc te bién y c6 thé khong c6 dang quan h¢ duong thang v6i x, do d6 can sur dung mo
hinh phi tuyén. Truong hop cac ham phi tuyén, dé wéc lugng can bién doi thanh dang tuyén
tinh dé udc lugng trong cac phan mém Excel, Statgraphics hodc ngay trén do thi ciia Excel.

Mot s6 ham phi tuyén phd bién nhu:

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

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

6.2.1. Ldp mé hinh ham mi trong Excel:
Vi du: Lap mé hinh twong quan H/D rimg trong Téch dang ham mii:

bat
Vay

H=aD"
"] Tuyen tinh héa: Logarit neper 2 ve:
Ln(H) = Ln(a) + b.Ln(D)

Y=LnH) X=LnD) A=Ln(a) B=b.
Y=A+BX
[/ Nhap sb liéu va ddi bién so:
o Cot A: SO liéu D.
o Cot B: SO liéu H.
o Cot C: Ln(D). Tai 6 C2: =Ln(A2), copy cho ca cot.
o Cot D: Ln(H). Tai 6 D2: =L.n(B2), copy cho ca cot.
So liéu H/D va d6i bién so6
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 lrgng twong quan hdi quy duong thing trong Excel:

o Tools/Data Analysis/Regression. OK.

o Hop thoai:

Input Y range: Nhap dia chi cot bién Y (C6 thé nhap cd nhan). Vd: D1:D41.
Input X range: Nhap dia chi ¢4t bién X (Co6 thé nhdp ca nhan). Vd: C1:C41.
Label: Banh dau néu da nhap ca hang dau lam nhan.
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Output range: Nhap dia chi 6 trén trai noi xuat két qua.
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Két qua wéc lwgng hoi quy tuyén tinh
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,940772849
R Square 0,885053553
Adjusted R 0,882028647
Square
Standard Error 0,166400069
Observations 40
ANOVA
df SS MS F Significance F
Regression 1 8,101484412 8,101484 292,5887 1,92186E-19
Residual 38 1,052181354 0,027689
Total 39 9,153665766
Coefficients Standard t Stat P-value Lower 95% Upper 95%
Error
Intercept -0,78748559 0,182988537  -4,30347 0,000114  -1,157926531 -0,417044653
Ln(D) 1,153364313 0,067427602 17,10523 1,92E-19 1,016864265 1,289864361
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Phuong trinh tuong quan:
Ln(H) =-0.787 + 1.153Ln(D)
V6iN=40 R=0.941 Fr=292.59  véi 0<0.0000, nén R ton tai
Pua vé dang nguyén thuy: Tinh a = exp(A) = exp(-0.787) = 0.455
Vay: H = 0.455.p""

6.2.2. Ldap mé hinh ham mii mot lop trong Statgraphics:
Trong Statgraphics, viéc udc lugng moé hinh phi tuyén tinh don gian hon vi khong can tao
thém céc cdt doi bién s, bién s6 dugc doi truc tiép trong hop thoai khi thiét 1ap mo hinh.

Pau tién nhép dir liéu trong Excel v6i hai ¢t x vay, vi du 1a D va H nhu sau

O W ® ¥ buotl - Wierakoh Ko WiEwe - = =
= Horw met Pagy lapeat Faredn Duls Frrwe b Ade-be W - "X
_"‘I‘:r ariad -1 - AW e | | e et Zuta - ta B 5 57 1 :il:-‘l"“"" %_.r 4
Fariy F Farst e | [R5 B A EEEEE oo LIS . I.:.Il:::_l.:rn;: e “l.‘:! pnsrt Deiwie Parmai P .'.:'r:l_ ::-fﬂt
. e LIt 1o 13+ #h i)

] - i3 = i T8
A [] G [ L [ G " [ i ! L [ " [ F. 7] A
1 Ddcm) i .
I N3
i 2o M4
08 25
e 216
102 a4
¥ g[xl] G5
| L] 59
5 a5 57
] a5 iR
10z ai
] 1G4 |
O 159 T4
i 100 L]
5 101 ad
1L a7 1.7
L8 155 1148
] &7 15
A ] &L}
2 118 an
Faj 119 a1
n 155 121
) 154 121
= 101 a1
o] 101 G4
&= 177 122
a 181 124
A4 bm| Shewil  Shesid Sheerd ¥3 ol | s
vesdy F ] - I

File dit liéu Excel can duoc lu'u voi version ciia Microsoft Excel 97-2003 vé trudc, vi
Statgraphics chua nhan dugc kiéu file MS. Office 2007

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

[Fae statrapHics

R )

File | Edit Define Measure Analyze Improve Control Forecast Tools View Window Help
Open » Open StatFolio... cer1 L2 4% @
Close 3 Open Data Source. Ctrl+F12 & Labe # Fow| #
Save 3 Open StatGallery...
Save As »|  OpenStotReporter... (==l
oL T corz—N\tors | col4 | Col5 wlé | cl7 | cors | =
Statlink... = = ‘ = | = | = = | = | =
Print... F4 | | |
o
Print Preview... Shift+F3
) ) Cpen Data Source u
Print Setup... Shift+F4
Page Setup...
Save Graph... =] Data Source
| StatPublish...  STATGRAPHICS Data File
View Published Results... . Cancel |
) & Extemal Data File
Combine 3
Send " ODBC Query Help |
Links... .
™ Clipboard
Recent File
Exit STATGRAPHICS Alt+F4
16 1
17
18
19
o o
wla|v|m| A/B/C/D/E/F/G/H/ IS |4 »

[ = || stats.. (B [E ) = & stek... (B 1[E ][ % |

File Edit Define M

e Analyze Improve Control Forecast

Tools View Window Help

YRR SR EBEYRLFEENSL 942 8
EfEe B 8 « 2 7 e

ﬁ DataB ook
’ StatAdvisor

4 How:l 4

m <D:\Bao Huy 2008 - 3\Teaching\.Computer for FREM 05\All for FREM 05 - 20084HD mu Stat (GV).xls> == =]
i staaten D H Col3 | Col4 | Col5 | Col6 | Col7 | Col8 | Col 9 | Col 10 =
StatReporter
l StatFolio Carments 1 31.3 22
2 32 21.8
3 30.6 21.5
4 27.3 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 [3
11 16.4 7.3
12 15.9 7.4
13 10 6.5
14 10.1 6.6
15 15.7 11.7
16 15.5 11.8
17 6.7 3.5
18 6.8 3.6
=
1« [ ] WD mustat (6w B £ D E S F G A1 [« |>|_I

Chay phan xur Iy ham tuong quan mét 16p: 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

@nﬁ|é{, %ﬂ|é Analysis of Variance >ﬁ'$‘i_¢ﬂ|ﬁ£ ‘?|
@ DiataBiook E] [E Regression Analysis 3 One Factor 3 Simple Regression...
’ Statbdvisor Experimental Design Creation 3 Multiple Factors 3 Polynomial Regression... —
E Sl ﬁ <D:\Bao Experimental Design Analysis 4 Attribute Data 4 Box-Cox Transformations... |
atGallary
— & - Life Data ’ Calibration Models... -
StatReporter . . .
[ | Comparison of Regression Lines...
. StatFolio Commerts 1 31.3 22 I
2 32 21.8
3 30.6 21.5
4 27.9 21.6
& 10.2 6.4
6 10.2 6.5
7 9.6 5.9
8 8.5 5.7

Trong hop thoai chon bién y va x va d6i bién sd 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

: .
-

1 \t log(H]

1 g

) > ||ag[D]

1 [Select:]

. ™~

[v Sart column names

3 ] Cancel | Delete | Tranzform... Help




Keét qua chay ham mii doi vé tu

f:: STATGRAPHICS Centurion - Untitled StatFolio®

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

én tinh trong

Correlation Coefficient = 0940346
R-squared = 83 4627 percent
R-squared (adjusted for d £) = 88.1591 percent
Standard Error of Est. = (1167161

Mean absolute error =
Durbin-Watson statistic = 0.898832 (P=0.0000
Lag 1 residual autocorrelation = 0.343672

The StatAdvisor

log(H) = -0.80086% + 1.13794%log(D)

confidence level.

The output chows the results of fitting a linear model to describe the relationship between log(H) and log(T

Since the P-value in the ANOVA table is less than 0.03, there is a statistically significant relationship betw

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

EEED i RBRy | SR BEEYBLFEERNSEL 4L @
T DataBook HEA =] M & 2 ¥ Label| # Row| #
Statdds =
Aot & Simple Regression - log(H) vs. log(D) == E=n =
Statliallery Simple Regression - log(H) vs. log(D) -
StatReparter Dependent variable: log(E)
Independent variable: k
B Statrolio Comments Lm:ii;:;?iz+;g)?) .
= Plot of Fitted Model
Simple Aegression - loalt Costticients
— log{H) = -0.800869 + 1.15794%lag(D)
Parameter Error Statistic P-Value 32 £r T T T ]
Intercept 0.18412 -4.3497 0.0001
Slope 0.0678368 |17.0693 0.0000
Analysis of Variance
Source Sum of Squares | Df | Mean Square | F-Ratioc | P-Value
Model 8.14137 1 8.14137 29137 |0.0000
Residual 1.06182 38 |0.0279427 =
Total (Corr) | 920339 39

o [ ST = [ steta. [F ] 2 || stets.. [ =) 52 || seath.. (@2 2 1]
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  10.0001
Slope 1.15794 0.0678368  |17.0695 0.0000
Analysis of Variance
Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
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*log(D)

Since the P-value in the ANOVA 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)
32 | | | | |

1.6

1.2F . . . .
19 23 27 31 35

log(D)

Két qua cho ra ham truc tiép viét dudi dang tuyén tinh da doi bién sb
Céc két qua kiém tra h¢ so twong quan R va céc bién so dugc hiéu giong nhu trong Excel

6.3. Uorc lwong cdc dang hbi quy mét I6p tuyén tinh hodc phi tuyén tinh
trén do thj
Trong thuc té truc quan cac mbi quan hé, ngudi ta thuong ding do thi dé biéu dién, va dé dé
dang trong viéc xem xét cac su bao, Excel hd tro chuwong trinh xac dinh mé hinh hodi quy
tuyén tinh va phi tuyén tinh mot 16p ngay trén db thi. Excel lap sin 5 dang ham pho bién trong
phan nay.
Vi du: Lwa chon mé hinh hdi quy H/D cho rimg trong Téch ngay trén do 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& do thi: Tién hanh cac budc v& d6 thi quan hé H/D. (Nén v& dang ddm may
diém).
] Tinh toAn mé hinh quan hé dya vao do thi:
o Kich hoat d6 thi: Kich chudt trai.
o Chon dam may diém trén d0 thi: Kich chudt phai vao dam may dém nay.
o Chon Add Trendline

Lap db thi dé thiét 1ap ham mé hinh quan hé 1 16y

Chart Tools Toan bo phan thuc hanh MT05)

Home Insert Page Layout Formulas Data Review View Add-Ins Design Layout Faormat
7 =
ih ﬂ'EI ‘j] ] e g «* «* o? o?
Change Save As Switch Select = — ™) 1 — * * * *
Chart Type Template | Row/Column Data T
Type Data Chart Layouts Chart Styles
| Chart2 - ﬁr| =SERIES('Uoc luong HD tren do thi'lSBS5,'Uoc luong HD tren do thi'lSAS6:5A545,'Uoc luong HD tren do thi'!SBS6:SE
A B C D E 5 G H I J
1 | Baitap: Uéc lweng quan hé HID trén d6 thi
2
3 SélisgudoDvaH . . z
4 Quanhe H/D rwrng téch
5 I D (cm) H (m) 350
6 313 22.0
7 320 21.8 W e
8 279 216 200
9 30.6 21.5 .
10 293 17.1 o ® ¢
11 259 16.8 = )
12 165 16.2 - JE e
13 17.4 16.0 10.0 - % Deleie
14 17.0 157 ® ' &5 Reset to Match Style
15 17.8 15.6 ﬁ il Change Series Chart Type...
16 18.3 154 5.0 . ) E} | selectData..
17 17.2 15.3
18 16.1 12.8
0.0 Add Data Labels
;g 1?; 15; 0.0 5.0 100 154 Add Trendline... 350
21 15-5 12-1 fﬁ Format Data Series...
22 15.4 12.1
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| Typi a qusstier for hels - 3 00

=SERIES(Uc luong du thiSBS1 Uoe lunng do thi$A42 $4341 Une kuong do 1hiSES2 $E$41.1)
| ¢ [ o [ &8 [ ¢ | ¢ | & [ ¢t | 3 [ % |t [¥

Quan he HID rung tech

[ or ][ conel |

e L pe e

126 97

139 98 e ; ; '

00 S0 100 150 200 250 300 350

144 93 D (emi

146 114

47 92 [ [ _ [
W% v W FTPERMTALL TR f Schurnaie M Jf o0 ), Lot liong de thi e i e
Resty

Linear: y=mx+b

Logarithmic: y=clnx +b

Polynomial: y=b+c;x+ CzX2 +.....C6X
C6 thé chon 1 dén 6 bac trong 6 Order: Xac dinh s6 bac.

Power: y= cx’

Exponential: y = c.e™

Chon cac kiéu ham khac nhau dé co dugc R* 16n nhat.

6

Chon muc Option: Xéc dinh:
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£ Micronalt Eacal -
Bl b Pew Imet Fomst ok Chet lndow ben  Adeperre ¢ cpseation For ha

.. r -,',_,._I_ Iu‘- ;....IL

Trinh by glang day V1 link all

--!R

[ LB DI i ""'FE"“"-ﬂ .

¢ el sth Charges End e

& =SERIES(Uoc luong do thiBE§1 Uoc luong do h$A%2 §A341 Unc ksong do 1hiT§ES2 $E341.1)

[ B ¢ | | & | ¥ | | ®w [ ¢ | 3 [ =x ]
a 9% 57
_E__ 2.3 61
& | =] 54
7 160 65 Quan he HID rung tech
B 101 51
ES 101 54 =¥ 1
1® 181 8a 200 4 S
B 102 50
12 102 s4lf o 150 ;
13 102 s5|| =
pr==t T 100 e funif" Owions
4 119 80 ¥ Bt v
15 ¢ 81 50 4 o= e el
115 5 e
18 136 97
| 00 ! ! | r;“:dl 3 ks
17 139 98 :
| s0 10 150 204 _ =
|18 144 23 isisioi O] s
5 145 114 : mie |
F. 147 97 ] ey gepusticn on chast
7 154 121 = Diplay 2 squsred vabie o chart]
2 155 118
o) 155 121
w
WA b W PTPEINTLL { TGILOR f Schumachir { M 2o ) Lt Iutng die th / b |
e e [ cod ]
Forecast: Foward: Xac dinh d¢ dai dy doan ti€p theo.
Backward: Xac dinh d6 dai du doan Iui.
Set intercept (0): Néu danh dau thi tham s6 b=0 trong cac ham duong thang
Display Equation on Chart: Danh dau dé dua ham 1én do thi.
Display R-squared Value on Chart: BDanh dau néu mudn tinh h¢ s tuong quan
binh phuong.

Cudi cung 1a OK.

Khal bao va chon ham tljong MS. Ofﬁce 2007

Format Trendline L2 |

Humber Styles. Celis 1 Editing

[ Frendine ootors | | Trendline Options
Line Color Trend/Regression Type
Line Style
Shadow

g () Exponential

Q ) Linear

Q © Lagartimic

Q ® Polynomial oger: 2 B
Q © Fower:

“:] © Moving Average Feriod: 2 |4

Trendline Name

Quan hé& H/D ritng téch

vy =0.448x*%7
R?=0.884

@ futomatic:  Power (H )

) Custom: 1

Forecast

Forward: (0.0 | pericds

gacard: 0.0 periods 50 100 150 200 250 300 350
D fem)

[[] setIntercept = [0.0
Display Equation on chart
Display R-squared value on chart
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Vi du khac: Du bdo ty 18 che phu cta rimg trong thoi gian dén

Ed Microsoft Excel - Phan so lieu giang day new

@ File Edit View Insert Format Tools Dats Window Help Adobe PDF

Dedag SRV & B < @ =-8 %A @ -0,
O & naral -2 -RBZUEE=EES%, Z-WS EEL-d-A
= . i @ = }

B7 - A 26

A B C D E F G H I T K il Iz
Xay dung mé hinh va dé thi du bao téc dé ting che phi rimg

1
2 |Ty & % che phi cla riing duge thu thap trong 10 ndm.
3 |Hay xay dung mé hinh t8i uu va d8 thi udc luong toc d6 tAng che phi riing hang nAm
4 |va du bao ty 1& che ring trong 5 ndm dén
5 NZm Ty lé che pha rirng Viét Nam % Nim Du bao ty lé che pha ritng Viet Nam % 5 ni&m dén
6 1995 270 2005 50
ﬂ 1996 I 260 _I 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 phu rirng
13 2002 330
14| 2003 370 50.0 y = 2E-350 0418
15 2004 370 450 RZ = 0.9067
16 o 400
17 £ 350
18 = 300 .
19 250
20 200
21 15.0 + T T T )
2 1990 1995 2000 2005 2010
= Nam |
24
25 >
W 4 » w{Mu 2lop £ nhieu lop phituyen 4 Uoc luong do thi % Uoc luong do thi btap  Meyer £ Di |« | | Wl
Draw = [  AutoShapes~ ™. \I:IO4[ HK] B & &'ivé'Ejﬁki o

Ready SCRL

TEE 7 r!2w1ndows‘.. vru-_EIBaigiangVIt..‘ B3 2 Microsoft..., - D

Vi du khac: Luong carbon duoc luu trit trong cac kiéu ring khac nhau dugc mé phong bang
dang ham phi tuyén trén d6 thi. Trong d6 khong cAn ma hoa bién s x (kiéu ring), luc nay sir
dung so d6 cot dé v& va chay phuong trinh thich hop. Luc nay méy tinh da tuy dong ma hoa
cackiburimgla 1,2, 3,4 .....

Lwong carbon trén va dwéi mit dit ¢ cac kiéu sir dung dat

rirng
Céc vung rung ¢ Brazil, Cameroon va Indonesia

Lwong carbon

Cic kiéu rirng (tAn/ha)

Duoi

m§1t Trong thuc

dat  wvat
Rurng nguyén sinh 48 310
Rurng da khai thac chon 48 230
Rirng bo hoa sau nuong ray 48 75
D4t Nong Lam két hop 45 50
Cay tréng ngin ngay 25 5

Pdng co chan tha gia suc 20 2
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Lwong C trong cac kiéu rirng

350 Rirng Inguyén
Sl y =-188.62Ln(x) + 318.83

300
N Rirng da khai R“=0.9538
250 - Néc chon

200 \

Carbon trong thue vat (tin/ha)

150 AN
100 - DAt Nong Lam
P on s
50 - Cay trong npdng co chan tha
ay gia suc
O —
—~—
-50

Cac kiéu str dung rirng

6.4. Héi quy tuyén tinh nhiéu I16p
Trong thuc té bién phu thudc Y bi chi phdi bai nhiéu bién s6 doc lap Xi. Vi du nhu trir luong
rung dugc dong gop boi nhiéu nhan t6 nhu mat do, tiét dién ngang, chiéu cao, cép dat; hodc
bién d6i dong chay, mirc 46 xung yéu cta luu vuc bi chi phdi boi nhiéu nhéan té nhu luong
mua, d6 dbc, dia hinh, loai dat, che pha tham thyc vat, .....
Trong truong hop nay dé udc luong bién phy thudc Y nguoi ta can 1ap mé hinh hdi quy nhiéu
bién s6 dé c6 thé phan anh chinh xéc gia tri uéc lugng, du bao Y.
Dang phuong trinh tong quat:

Y= a, + b1X1 + bzXz Foeet ann

Vi du: Thiét 1ap mo6 hinh du doén trir lwong rumg (M) Téch theo 2 bién sd mat do (N) va chiéu
cao binh quan (H) theo dang tuyén tinh 2 16p:
M=a+b 1 N+ bz H
Day 1a dang tuyén tinh 2 16p Y = a + b, X; + byX,
Dung phuong phap binh phuong t6i thiéu udc lugng phuong trinh
e Nhip sb liéu

Bing s6 liu 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
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A B C
1 N(c/ha) H(m) | M(m3/ha)
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. (Data/Data Analysis/Regression
trong MS Office 2007)
o Hop thoai:
Input Y range: Nhap dia chi cot bién Y (C6 thé nhap ca nhin). Vd: C1:C41.
Input X range: Nhap dia chi khéi cac bién X (Co thé nhap ca nhin). Vd:
Al:B41.
Label: Panh dau néu da nhap ca hang dau lam nhan.
Output range: Nhap dia chi 6 trén trai noi xuat két qua.
OK.

Khai b4o dir liéu 1ap mo hinh tuyén tinh nhiéu 16

Toan bo phan thuc hanh MT05 - 2008 (GV) [Compatibility Mode] - Mi

Home Insert Page Layout Formulas Data Review View Add-Ins
J.J Connedtions A 1 1| Z & Clear 5
. . — [ Properties == s Reapply
From From From From Other Existing Refresh ;l Sort Filter P Textto  Remove Data
Access Web  Text  Sources Connections All == Edit Links X7 Advanced || columns Duplicates Validatior
Get External Data Connections Sort & Filter Data To
| E7 -( fe | N (c/ha)
A B C D E = G H
7 [ Nicha) 1 H(m) M (m3/ha) S
8 180 230 163.452 .
9 170 230 160.154 | Regression (2 S
10 220 223 184 167 fput
11 210 22.1 145436 || 1putyRange: o
12 650 6.9 24177 _
13 620 70 23.400 LR iEE $A§7:48447
14 690 6.7 22.027 Labels [] constant is Zero
15 630 64 19.696 Confidence Level: 95 %
16 650 6.6 20778
17 630 6.8 22634 Epatonion: _
18 660 79 69.476 © Qutput Range: $E87 £
19 690 8.0 69.463 (Z) New Worksheet Ply:
20 980 7.5 35.867 (7 Mew Workbook
21 980 75 36.937 Residuals
22 970 12.3 130.740 [] Residuals [] Residual Plots
23 960 123 125725 [ standardized Residuals [ Line Fit Plots
24 960 43 11.327 Normal Probability
25 1000 42 12320 [] Normal Probability Plats
26 960 9.0 a7.145
27 970 89 98715 %
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Két qua wée lwgng mé 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
ANOVA

df SS MS F Significance F
Regression 2 175426.2 87713.1 110.7613  2.40166E-16
Residual 37 29300.72 791.9113
Total 39 204726.9

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

Intercept -154.77144 22.13662 -6.99165 291E-08 -199.6244851  -109.918392
N (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

Phuong trinh twong quan hdi quy:

M =-154.771 + 0.109 N + 14.521 H

V6iN=40 R=0.926 Fr=110.76  vd&i P<0.00
tb; = 6.44 tb, =14.86  voi P<0.00

Luu y quan trong: Khi phdn tich mé hinh. nhiéu 16p, ngodi viéc kiém tra sw ton tai ciia hé so
twong quan R bang tiéu chudn F, voi R ton tai khi Significance F (P) < 0.05; dong thoi phai
kiém tra sy ton tai cia cdc tham sé gan cdc bién sé Xi bdng tiéu chuan tstat, tham 50 ton tai
khi P-value < 0.05. (The hién trong két qua ¢ bang cudi cung). Néu mgt tham so khong ton tai
thi ¢6 nghia: i) Bién s6 (nhan 16) d6 khéng danh hwong dén Y, lic nay can logi bién dé kho mo
hinh; hodc dang dwong thang la chua thich hop (lic ndy phai chuyén sang dang phi tuyén dé
xem xét su dnh hwong ciia nhéan té nay)

Trong truong hop trén hai bién N va H anh huong ré rang dén M 6 dang dwong thang, voi P
<0.05 rat nhiéu.

6.5. Héi quy phi tuyén tinh nhiéu Iép, t6 hop bién
Trong truong hop nhiéu bién s6 xi anh huong den y khong theo dang tuyén tinh ma c6 dang
quan h¢ phi tuyén, truong hop nay can dbi bién s dé tro vé dang tuyén tinh, hodc 1ap mé hinh
t6 hop bién.
Mot s dang phi tuyén nhiéu 16p phd bién va cach quy vé tuyén tinh hodc t6 hop bién:

y =axl" x27...xn™ tuyén tinh hoa: In(y) = In(a) + bl.In(x1) + b2In(x2) + ... + bnln(xn)

blx14+b2x2+..+bnxn

y=ae =+ tyyén tinh hoa: In(y) = In(a) + blx1 + b2x2 + ...+ bnxn
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Hoic dang t6 hop bién va ddi bién sb két hop:
In(y) =a+ bl.log(x1.x2) + b2 exp(x3/x4) + .......

Trong Statgraphics, viéc tinh toan mé hinh kiéu nay rat don gian vi khong can tao thém cac
¢t doi bién s, bién s6 dugc doi truc tiép trong hop thoai khi thiét 1ap mo hinh.

Cic budc tién hanh nhw sau:

i) Kiém tra dang chudan cua moi bién so, néu chua chuan phai doi bién so dé dwa vé
chuan (log(x), 1/x, sqrt(x), exp(x), ....)
ii) Chon bién so xi co anh huong dén y

iii) Chay mé hinh tuyén tinh nhiéu 16p dwoc doi bién s6, khi can thiét phai té hop bién
néu cdc bién xi cé quan hé véi nhau

iv) Kiém tra mé hinh: Hé s6 xdc dinh R* ¢é P <0.05 va cdc tham sé gdn bién sé qua
kiém tra theo t phdi ¢é P < 0.05. Néu mét bién sé chwa bao dam P <0.05 thi phdi
loai khéi mé hinh hodc déi bién s6, hodc té hop véi bién s6 khdc.

Pau tién 1ap co s¢ di lidu trong Excel, bao gdm cac trudng (cot) bién y va xi, vi du nghién
ctru d€ phat hién cac nhan t6 sinh thai nhan tdc da bién anh hudéng dén tai sinh ring; bién y 1a
mat do tai sinh (Ntx), bi€n xi bao gom nhiéu nhan t6 sinh thai va nhan tac

Lap co sé dir liéu da bién trong Excel
Du lieu mau thuc hanh cho HV Cao hoc LN 2007 [Compati

o
—-’) Home Insert Page Layout Formulas Data Review View Add-Ins

3 & Arial -0 - [A & [Bl= =|®] [SiwasTe] General
53 Copy :
Pﬁfte # Format Painter I == || B Merge & cCenter ~ | | § ~ % o || %8
Clipboard (] Font (] Alignment ] Mumber
| G15 - fe| 10
A B C D E = G H [ J K L
Nts Cphutbi Vitri Dodoc Docao Doday Ketvon Danoi pH Luong Muc do Muc do
1 dat mua khai thac Lua rung
2 567 15 3 7 222 20 1 17 123 1 2
3 T00 5 3 4 230 20 1 17 123 2 2
4 | 1133 5 3 12 238 20 1 15 6.8 1231 2 2
5 | 1100 12 3 244 7 10 20 7 123 2 2
6 600 10 3 3 258 20 10 30 66 123 3 3
7 | 3267 10 3 1 214 20 1 168 1231 2 2
g | 3900 10 2 12 232 7 1 25 68 12 2 2
g 300 54 3 1 233 12 1 30 64 1500 3 2
10 1 74 3 1 236 12 20 20 64 1500 3 2
11 1 5 1 19 235 12 10 40 7 1500 3 3
12 33 60 3 1 226 13 30 60 6.6 1500 3 3
13 233 65 2 13 234 14 40 35 64 1500 3 1
14 33 80 3 14 228 15 30 15 6.2 1500 3 1
15 | 433 40 3 1 215 2:'|j! 162 1500 3 3
16 @ 967 85 3 1 215 12 30 30 64 1500 3 2
17 | 1500 45 3 1 216 10 1 15 6.6 1500 3 2
18 200 60 3 1 213 7 30 20 66 1500 3 2
19 | 600 74 3 1 236 17 1 1 6.6 1500 3 2
20| 933 64 3 1 192 8 5 25 6.6 1500 3 2

4

Kiém tra dang chul cta cac bién sb trong Statgrahics va dinh huéng d6i bién sé: ’
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 luit chuin va dinh huéng doi bién sé dé chuin héa trong

Statgraphics Centurion
5% STATGRAPHICS Centurion -

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

49

20
20

12

=S H ﬁ ‘ éé @ ) ‘ é Analysis of Variance b 1_,,_?'_ ﬁ ‘?
@ DataRionk E] [E Regression Analysis v One Factor » J_M =P
o Stathdvisor Experimental Design Creation y Multiple Factors » Multiple-Variable Analysis (Correlations)...
EE Gl ﬁ <D\Bao Experimental Design Analysis ¢ Attribute Data b Multiple Regression...
atGialery
| — — A B Life Data r Regression Model Selection..
StatReporter ] ]
. Nonlinear Regression...
‘ StatFolio Comments 1 567 15 3 7 Ridge Regressio..
2 7o . i ‘ Partial Least Squares...
3 1133 3 3 12 L
La Lz Laga Lao, 244
| Multiple-Variable Analysis ﬂ 258
| 214
| 232
1 Do cao -
Do day dat 233
1 Do doc
s K.et won
Luong mua
1 Muc: do khai thac
| Muc do Lua rung
Mtz
3 DH
i tri
1 [Select:)
1 [v Sort column names
| (1] I Cancel | Delete | Tranzform... Help
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Ket qua kiém tra luat chuan va moi quan h¢ cac bién so

Multiple-Variable Analysis

fefE ]

The StatAdvisor

Multiple-Variable Analysis -
Data variables: L
Cphu tbi 3
Danoi
Do cao
Do day dat
Do doc
Ket von Ei iE -
e o ki hac Rl 3 IN
l_f[uc do Lua rung ] 3 ]
- " N i ﬂE?P s
Cphu ibi Da noi Do can Do day dat | Do doc Ket von h ho of, g
Count 15 I 19 I 19 19 = SE B
Average 393158 202632 [227211 [143684 531379 122632 hET R et
Standard deviation | 28.2332 13.7298 144167 [5.63923 5.82192 132826 nl Ha N
Coeffof variation | 718165% | 77.6276% |63451% |30.2475%  [109.321 108313° Mo ey et
Migmum 50 10 1920 |70 10 10 g mua_ 1 4o
Masimum 0.0 50.0 2580 270 190 400 Edd kHai fthac = = 4
Range 750 580 66.0 200 180 390 g e
Stnd. skewness -S.Dssowl ;.1-—18D5 060383 |0.81906 195703 192115 _ r'UG”dlE L&“‘;‘mgﬁ j
o - - T ranen R T emrar maiirar | anranmar | monnan H =] H H[ Y
Correlations - ] ey i \usﬂﬁ
Cphu thi | Danoi Docae  |Dodaydat (Do doc Ketvon  |Luong d B B E KpH E [
Cphu tbi 01812 |-03116 |-02666 03207 [05636 |08 g ;f‘“;;;i ti
(19) (19) (12 (12 (19 (19
02579 |0.1930 |0.2698 01792 0012 0.000
Danoi 0.1812 01618 |-0.4934 01835 [05192  [0348
19 s (19 (19 (19 (19
04579 05073 [00318 045200227 [014d
Do cao 03116 01619 01232 03392 00287 |-036¢
(19) (19) (12 (12 (19 (19
01940 05078 0 5587 ni3ne 09070 o110 ¥
- Keét qua kiém tra phan bo chuan cua céc bién so:
Summary Statistics
Cphu tbi Da noi Do cao |Do day dat |Do doc Ketvon  |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 28.2352 15.7298 14.4167 |5.63925 5.82192 13.2826 133.315 0.597265
deviation
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 10.81906 1.93703 1.52115 -1.05608 -2.56858
Stnd. kurtosis -1.59069 0.668059 |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

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
Nts
Vi tri

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

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

Két qua cho thay co 3 bién s co Standardized Sk hodc Ku khong bao dam c6 phan bo chuM
1a: Nts, Muc do khai thac va Vi tri. Va 3 bién nay can ddi bién s6 & céac dang LOG(Y), SQRT(Y),
or 1/Y dé chuM hoa.

Doi bién s6 dé chuin héa

|

Multiple-Variable Analysis

Cphu t.t'i Data:
Da rioi
Do cao P Cphu thi -
Do day dat D'a noi
Do doc Do can
k.et wan Do day dat
Luong rmua Do doc =
buc do khai thac F.et von 1
kuc do Lua rung Luong mua
Mts zqrt(tuc do khai thac)
pH kuc do Lua rung
Wi tn gart[Mtz]
FH -
[Select:)
Iv Sort column names
] | Cancel | Delete | Transfarm... 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
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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:
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 doi bién so thi bién sqrt(Nts) bao dam luat chuM, trong khi do6 thi 2 bién
Muc do khai thac va Vi tri van chua thoa man; néu tiép tuc d6i bién s6 ma ciing khong bao
dam thi c6 2 phuong an: i) Ddi bién sb theo kiéu khac; ii) Thu thap thém dir liéu dé bao dam

chuN;
Két qua phan tich nay cling chi ra dugc cac bien s6 c6 quan hé véi nhau va anh huong dén y
(Nts)
Correlations
Cphutbi [Danoi |Docao |Do daydat |[Dodoc |Ketvon [Luong sqrt(Muc do khai
mua thac)
Cphu tbi 0.1812 [-0.3116 |-0.2666 -0.3217 0.5636 |0.8266 0.6420
19 a9 a9 19 19 19 (19)
0.4579 0.1940 10.2698 0.1792 0.0120 0.0000 0.0030
Da noi 0.1812 0.1619 |-0.4934 0.1835 10.5192 ]0.3481 0.4579
(19) 1 a9 ) |19 |19 (19)
0.4579 0.5078 10.0318 0.4522 0.0227 0.1442 0.0486
Do cao -0.3116 [0.1619 0.1432 0.3592  |-0.0287 |-0.3695 -0.0594
19 19 19 19) 19 19) 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
9 [a» |19 DO (19
0.2698 [0.0318  [0.5587 0.7820 10.3407 |0.2695 0.3415
Do doc -0.3217 ]0.1835 0.3592 [-0.0680 0.1117 [-0.1692 -0.1966
19 19 a9 a9y 19 (19 (19)
0.1792 [0.4522  10.1309 |0.7820 0.6490 |0.4885 0.4197
Ket von 0.5636  [0.5192  [-0.0287 |-0.2313 0.1117 0.5135 0.4748
@ [ a9 |19 (19) (19) (19)
0.0120 0.0227 0.9070 10.3407 0.6490 0.0245 0.0400
Luong mua 0.8266 |0.3481 -0.3695 |-0.2668 -0.1692 10.5135 0.8012
19 19 19 19 19) 19 19
0.0000 0.1442 0.1194 10.2695 0.4885 0.0245 0.0000
sqrt(Muc do khai thac) | 0.6420 0.4579 -0.0594 1-0.2309 -0.1966 ]0.4748 0.8012
19 [ a9 |19 DO
0.0030 10.0486 10.8092 [0.3415 0.4197 10.0400 ]0.0000
Muc do Lua rung -0.3769 0.2521 0.1194 0.2478 -0.2294 |-0.2546 |-0.0520 0.1167
19 19 a9 a9y 19 (19) (19 (19)
0.1117 [0.2979 ]0.6262 |0.3064 0.3449 10.2928 |0.8325 0.6343
sqrt(Nts) -0.4810 |-0.3686 |-0.1715 [-0.0247 -0.1215 |-0.5421 ]-0.5983 -0.4547
@ [ (a9 |19 ) |19 |19 (19
0.0371 0.1204 0.4826 10.9199 0.6203 0.0165 0.0068 0.0505
pH -0.7690 |-0.1160 |0.1786 [-0.0916 02715 |-0.5164 |-0.6796 -0.6910
19 19 19 19 19) 19 19 19
0.0001 0.6361 0.4643 10.7093 0.2608 0.0236 0.0014 0.0011
log(Vi tri) 0.2821 -0.3823 |-0.1869 [0.2069 -0.7285 ]-0.0642 |-0.1223 -0.1035
19 [ a9 |19 O O (19
0.2420  [0.1062 |0.4436 |0.3953 0.0004 10.7940 ]0.6180 0.6733
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Muc do Lua rung  |sqrt(Nts) |[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
19 19 19 19
0.2979 0.1204 0.6361 0.1062
Do cao 0.1194 -0.1715 0.1786 -0.1869
(19) (19) (19) (19)
0.6262 0.4826 0.4643 0.4436
Do day dat 0.2478 -0.0247 -0.0916 0.2069
19 a9 a9 (19)
0.3064 0.9199 0.7093 0.3953
Do doc -0.2294 -0.1215 0.2715 -0.7285
19 19 19 19
0.3449 0.6203 0.2608 0.0004
Ket von -0.2546 -0.5421 -0.5164 -0.0642
19 19 19 19
0.2928 0.0165 0.0236 0.7940
Luong mua -0.0520 -0.5983 -0.6796 -0.1223
(19) (19) (19) (19)
0.8325 0.0068 0.0014 0.6180
sqrt(Muc do khai thac) 0.1167 -0.4547 -0.6910 -0.1035
19 a9 a9 (19)
0.6343 0.0505 0.0011 0.6733
Muc do Lua rung -0.1064 0.2019 -0.1764
19 19 19
0.6648 0.4071 0.4699
sqrt(Nts) -0.1064 0.3337 0.1746
19 19 19
0.6648 0.1627 0.4748
pH 0.2019 0.3337 -0.2960
(19) (19) (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

Tir két qua nay cho thay Nts bi chi phdi boi 3 nhéan t6 chinh 1a: Cphu tbi, Kvon, Luong mua.

pH
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Tir day thiét 1ap mo hinh quan hé Nts v6i 3 bién nay dé lugng hoa sy anh hudng:

Improve/Regression Analysis/Multiple Factors/Mutiple Regression — Sau d6 chon céc bién y,

xi vao trong hop thoai. Luu y d6i bién s6 dé chuN hoa nhu d xac dinh ¢ bude trén.

TLEIRELY
@Datanok E]EE/

’ Statddviscr VA
A2 Multiple

7

Analysis of Variance b

-

Regression Analysis
Experimental Design Creation ¥

Experimental Design Analysis ¥

|ﬁ Stathaleny
StatReporter

l StatFalio Comments Dioi
The wee

Multiple-
Data vaniables: :
Cphu thi

kL 049 §

Vao chwong trinh chay mo hinh hoi quy da bién trong Statgraphics Centurion
I STATGRAPHICS Centurion - Untitled StatFolio

File Edit Define Measure Anal]ﬂellmprwe Control Forecast SnapStats! Tooks View Window Help

One Factor

ultiple Factors
Attribute Data )

Life Data ]

/

| Multple: ariable Analysis

sqri{Muc db khai thac)

Mucdo Luarumg  sopifis)

i

AT

Multiple-Varizble Analysis (Carrelations)..
Multiple Regressian.

Regression [ede] Selection..
near Regression..
Ridge Regressian..

Partial Least Squares..

Multiple Regression

N

Cphu thi Dependent Variable:
Da noi
Do can E Isqrt[Nts]
Do day dat
Do doc
Ket von Independent Yariables:
Luong mua -
Muc do khai thac Cphu thi
Muc: do Lua rung Ket won
Mtz Luong mua
pH
| (Vi
i
[Select:)
[weights:]
v Sort column names I
QK. I Cancel | Delete | Trangform... Help |
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Multiple Regression - sqrt(Nts)
Dependent variable: sqrt(Nts)
Independent variables:

Cphu tbi

Ket von

Luong mua

Standard T

Parameter Estimate Error Statistic P-Value
CONSTANT 127.22 53.9381 2.35863 0.0323
Cphu tbi 0.118008 0.21119 0.558777 10.5846
Ket von -0.4484 0.29441 -1.52305  10.1485
Luong mua -0.0726513  |0.0430591  [-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
The output shows the results of fitting a multiple linear regression model to describe the relationship between sqrt(Nts) 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 ANOVA 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(Nts). 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 s6 déu c6 Pvalue>0.05; do d6 chua tham gia dugc vao md hinh;
lac ndy can di bién s (log, exp, sqrt, 1/xi, ...) hodc t hop bién dé bao dam sy ton tai cia
bién s6 d6. Néu mot bién nio chua tim dugc cach doi bién sb thich hop hodc to hop bién thi
can loai khoi mé hinh, tuy nhién thyc té bién nay c6 anh huéng dén y, nhung chua duoc phat
hién dang bién sd thich hop.
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Két qua thir nghiém déi bién sé, té hop bién, loai bién so
Multiple Regression - sqrt(Nts)
Dependent variable: sqrt(Nts)
Independent variables:
log(Luong mua*Ket von)

Standard |T
Parameter Estimate  |Error Statistic P-Value
CONSTANT 83.901 18.0012 4.66085 0.0002
log(Luong mua*Ket von) [-6.68159 [1.99815 -3.34389 10.0038

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(Nts) 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 ANOVA 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(Nts). 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 dugc mo hinh:

sqrt(Nts) = 83.901 - 6.68159*log(Luong mua*Ket von)
Véi R-squared = 39.677 percent; Pvalue <0.05

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

Ttr m6 hinh nay cho thay ¢ hai nhan t6 1 luong mua va % két von anh hudng ro rét dén tai
sinh ¢ khu vuc nghién ctiru. Lugng mua va két von gia tang lam gidm s cay tai sinh; day la
co sO quy hoach canh quan va ap dung bién phap 1am sinh dé xuc tién tac sinh.

7. MO HINH HOA QUY LUAT PHAN BO

Trong nghién ctru cac 1am phan, nguoi ta thuong khai quat quy ludt phan bd s cdy theo ¢
kinh, chiéu cao dé 1am co s cho viéc diéu tra rimg va xac dinh cac giai phap 1am sinh thich
hop dé dan dit rimg. Hodc nghién ciru phan bd sd ca thé theo tudi, thé hé; phan bd sé loai
theo tang thir, 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 viing.

7.1. M6 hinh hoa phan bé giadm theo ham Meyer

Ham Mayer c6 dang: y = a.eP* Kiéu dang nay thich hop cho m6 ta mé phong phan bd sb cay
theo c& kinh (N/D) rung chat chon c6 dang giam, hodc mo phdéng su giam cua so loai theo
tang, theo cd kinh, .,,,,,

Trong Excel c6 chuong trinh 1ap sin tinh quan hé Mayer ngay trén do thi.
Vi du m6 phong phan bd N/D theo dang Mayer: N = oc.e'B‘]? )
Nhdp so liéu: Cot A 1a gid tri gitra cd kinh (D) ; Cot B 1a tan s6 thuc nghiém (N).

Bing dir liéu tin s6 phin bé N/D

A B

1 D1,3 (cm) N (c/ha)

2 15 125
3 25 89
4 35 56
5 45 31
6 55 19
7 65 8
8 75 10
9 85 5
10 95 3
11 105 2
12 115 1
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Sii dung db thi va woc lwgng ham Mayer

+t Baintesd et i e e s = =1 e e | [FEamER) | 10 - a5 Table - Styles e
J Format Trendline u&]l Number Styles Cells
o | |Frendine options| | Trendline Options
. Line Colar Trend/Regression Type L E E | G | H
[ :
o Line Style @ Exponential
Shadow =
P 21 @) Linear
- 3 - 4
B P Mé phong N/D theo Mayer
3 e () Logarithmic
il 140
I 1l @ Polynomial Order: |2
5 120
A @ Power
J n=269.4e70.04D
2 100 :
) Moving Average Period: |2 R=0.88
80
[}
Trendline Name =
d z
@ Automatic: Expon. (N (c/ha)) i 60
71 Custom:
40
Forecast
Forward: |0.0 periods 20
Backward: 0.0 periods *
a
[ Setintercept = [0.0 0 20 40 60 80 100 120 140
|¥] Display Equation on chart D1.3 (cm)
[¥] Display R-squared value on chart
Close

Phan b6 Mayer con c6 thé st dung dé xem xét phan bo sb lugng ca thé cia mot loai theo cac
giai doan tudi. Kiéu dang cu tric sb cdy theo tudi (N/A) ring nhiét d6i nhin chung c6 dang
giam, tudi cang cao thi s6 ca thé cang it, bao dam cho sy ké tuc cac thé hé cdy rimg va 6n dinh
quan thé thyc vat rimg theo thoi gian. Vi dic trung ciu tric dang giam theo thé hé, tudi nhu
vay nén phuong thirc khai thac chinh cta ring ty nhién 1a chit chon theo cip kinh. Khai thac
16p cay thanh thuc va nudi dudng rimg trong mot luan ky dé rimg phuc hoi trang thai ban dau
va tiép tuc khai thac 1an 2. Viéc xac dinh dugc cau trac N/A cta 1am phan va N/A theo timg
loai/nhom loai chinh s& rat thuan tién cho viéc x4c dinh k¥ thuat [dm sinh nhu tudi, duong
kinh khai thac, luan ky,.... Tuy nhién trong thuc té viéc xac dinh A 1a rat khé khan, do do
thong thuong duoc thay bang duong kinh, va kiéu ciu trac phd bién duoc nghién ciru 13 s6
cay theo ¢& kinh N/D dé phuc vu cho diéu tra, xac dinh chi tiéu k¥ thuat nudi dudng, khai
thac rimng. M6 hinh hod cau triic N/A thudng dugc biéu dién tot bang ham Mayer véi hé sb
tuong quan R? rét cao.
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90

80 -

70 - N =102.71e°2%%
2 =

50 - R*=0.9843

N/ha

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

Cap A (nam)

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

Rimg mua nhiét d6i c6 khu hé thyc vat da dang véi thanh loai phong phu, phan bd & nhiéu thé
hé, cap tuéi khac nhau. Trén 01 ha rimg c6 thé phat hién trén 60 loai cdy than gd, ngoai ra
rung mua rat phong phu cac loai day leo, song may, réu, duong xi, phong lan. Cac loai cay
noi chung 1a ua sang, co gang vuon 1én canh tranh anh sang, tuy vy cling c6 loai chiu dugc &
tang duoi va hinh thanh sy phan b loai theo ting, theo cap tudi, cip kinh kha r6 rét. Trong
thuce té viéc xac dinh tudi cy rumg 1a khé khan, do d6 thuong nghién ctru ciu trac s6 loai theo

cap kinh (Nloai/D)

25
20 | y =30.511e%%%™
R?=0.987
© 15 _|
§ mm N loai/ha
) — Expon. (N loai/ha)
=z 10 -
5 ]
O |
15 25 35 45 55 65 75 85 95 105
Céap kinh D1.3 (cm)

CAu trac s6 loai theo cap kinh rirng ntra rung la wu hop bang lang — cam xe & Dak Lak



60

Céu tric Nloai/D cta kiéu rimg nira rung wu hop bang ling —cam xe & Dk Lak c6 kiéu dang
phan b 1a dang giam lién tuc, c6 nghia khi 1én ting cao, cp kinh 16n, s loai chiém ty 18
thip, ddy 1a cac loai wu thé sinh thai. Vi kiéu rimg nay, s6 loai trén ha 1a 70 loai than gd, va
v6i ¢& kinh thanh thuc tir 55cm tré 1én thi sé loai con khoang 5 loai. Kiéu dang cau trac nay
ciing ¢ thé mo phong t6t bang dang ham Mayer.

7.2. M6 phéng phan bé thuc nghiém theo phan bé khoang cdch-hinh hoc:
i) Dang phdin bé khodng cdch:
T x=0
P(x) = (1-a0).(1-Y).0" x>=1

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

Udc lugng 2 tham sb bang phuong phap cuc dai hop 1y
Y= No/ N

Trinh tu tinh trong Excel: Vd: Mé phong phéin bé N/D ¢6 dang 1 dinh:

* Cot A: Ma sd x

* Cot B: Gia tri gitra cd D.

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

*  Cot D: Ni.xi. Tai 6 D2:=A2*C2; copy cho céac 6 duéi. Tong tai 6 D13

*  Tinh 2 tham sé:
Y = C2/Sum(c2:c12)
o = 1- Sum(c3:c12)/sum(d2:d12)
*  Cot E:Xéc suat timg ¢ kinh P(xi): O E2: Pxo=Y; 6 E3: Px1 = (1-Y)(1-o))o(a3-1);
copy cho céc 6 dudi.
* ot F: Tan s6 1y thuyét: Nlti: O F2: =$C$13*E2; copy cho cac 6 duéi
* Cot G: Tinh * timg ¢& va tong. O G2: = (f2-c2)"2/f2, copy cho céc 6 dudi, cong
tong.
* 0 G14: Tra y* bang (0:=0,05 ; K = 8-2-1=5): =Chiinv(0.05,5)
Két qua XZ tinh < X2 bang . KI: Phan b Khoang cach mé phong t6t phan bd thuce nghiém N/D.
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Két qua md phong phan bé N/D theo phan b khoang cich

A B o] D E F G
1 X Co»D1,3(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 Tong 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*. (1-0) x=0,1,2,3...r

U6c lugng o, bang phuong phap cuc dai hop Iy
X

X= %Z;Ni.xi

Phdn bé hinh hoc ding mé ta cdc phdn bé thwe nghiém dang gidm

Trinh ty tinh trong Excel: Vd: Mé phong phdn bé N/D c¢6 dang gidam:
*  Cot A: Ma sb x
Cot B: Gia tri gitra cd D.
Cot C: S6 cay theo ¢& kinh. Tong tai 6 C13=sum(c2:c12)
Cot D: Ni.xi. Tai 6 D2:=A2*C2; copy cho cac 6 dudi. Téng tai 6 D13
Tinh tham s6 o
x=DI13/c13
o =x/(x+1)
Cot E:Xac suét timg c& kinh P(xi): O E2: Pxo = (1-a)oa3; copy cho cac 6 dudi.
Cot F: Tan s 1y thuyét: Nlti: O F2: =$C$13*E2; copy cho cac 6 dudi
*  Cot G: Tinh x* timg ¢ va téng. O G2: = (f2-¢2)*2/2, copy cho cac 6 dudi, cong
tong.
* O Gl4: Tra x2 bang (0=0,05 ; K = 8-1-1=6): =Chiinv(0.05,6)

* ¥ X ¥

Két qua ” tinh < %* bang . K1: Phan bd hinh hoc mé phong tot phan b thuc nghiém N/D.
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Két qua m6 phong phan bé N/D theo phan bd hinh hoc

Ham mat do:

f(x) = 0LA(X = Xnin) ™. €XP(-MX = Xgnin)*
Ham phéan bo:
F(x) =1 - exp(-A(X - Xmin)"

V61 Xpin: tr1 sO quan sat nho nhat.
X: cac gia tri quan sat, néu x&p theo t0 thi x 1a gia tri gitra moi to.

Khi:

o, <= 1: Phan bd giam.

1<0ai<3:Phan bd léch trai
0=3: Phan b ddi ximg.
o>3: Phan b 1éch phai.

*  Ugc lwong 2 tham sé axva A:
Tham s6 o thuong dugc tham do trong mot khoang thich hop dua trén céc dac trung

Tham s6 A duoc udc lwong bang phwong phép cuc dai hop 1y:

T

A B C D E F G
1 ) Co»D1,3(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
xba= 1,595989 X2 bang= 12,59
Alpha= 0,61479 K=8-1-1=6
7.3. M6 phéng phan bé thuc nghiém theo phan bé Weibull:
Phan b6 Weibull 1a phan bo x4c suat ciia bién ngau nhién lién tuc véi mién gia tri
x€ (0,+e0).

mAu, cho chay o dé tinh A. Sau d6 kiém tra sy phu hop cta phan b 1y thuyét bang tiéu chuMa
%?, chon cip tham s6 c6 % bé nhit va nho thua y” bang.
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7\« = N/*IZ: Ni-(Xi - Xmin)a

N: Téng dung lugng quan sat.
Ni: Tan s6 t0 i.
* Tinh xac xuit cho tirng to:
+T6 1: P(x1)=F(x)) = 1 - exp(-Mx1 + A - Xmin)*)
+T6 2: P(x2)=F(x2) - F(x1) = exp(-Mx1 + A = Xmin)®) - exp(-Ax2+ A = Xpin)™)
+ T6 3: P(x3)=F(x3) - F(x2) = exp(-MX2+ A - Xmin)®) - eXp(-Mx3+ A - Xpmin)™)
+ T6 r: P(x,)=F(x;) - F(Xr.1) = exp(-A(Xr.1 + A - Xmin)*) - eXp(-MX; + A - Xpmin)™)
Véi A: gia tri 1/2 cu ly to.
* Tan s0 1y thuyét NIt cho tirng to:
NIt; = N.P(x)).
* Kiém tra sy 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 [CoD1,3 N Alpha | N(x-xmin)”*alpha Lamda P(x) NIt (c/ha) X2
(cm) | (c/ha)

2 15 125 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 |[Téng 349 7315,0 1,0 347 3,76
14 X2 bang= 14,07
15 K=9-1-1=7

* CotA: Gjé tri gitta cO kinhAIS, 25,..7..1 15 véicyly co 10 cm.

* Q(f)t B: S6 cay ttrng c0 Ni. O B13: tong N= Sum(b2:b12)

* O C2: Dua tham s6 o tham do.

*

d6 copy cho cac 6 dudi. O D13 tinh tong =Sum(d2:d12).

* ¥ ¥ ¥

O E2: Tinh tham s6 A: = B13/Sum(d2:d12).
Cot F: Tinh x4c suat P(x) ting t6: Tinh theo cong thuc dia chi 6.

Cot G: Nt timg t6: O G2: =$B$13*F2, sau d6 copy xudng va tinh tong.
Cot H: Tinh ° timg t6 va téng x°=3.76

Cot D: Gia tri: Ni(x; - 10)*. V&i xmin=10. Tinh tai 6 d2: =B2*(A2-10)"$C$2, sau
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* O Hl14: Tra %*(0.05,7) =Chiinv(0.05,7)=14.07

* KL: Phan bd Weibull mé phong tot phan bd thuc nghiém.

Chu y: Pé chon duoc o t6i wu, lan luot thay gia tri 0 6 C2, bang tinh sé tw dong tinh
lai, sau do chon mot o voi ;/ bé nhat.



