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LOI NOI PAU

Tai li€éu nay dugc bién soan phuc vu cho viéc ung dung théng ké trong nghién ctru lam nghiép,
quan ly tai nguyén thién nhién cho nha nghién ctru, quan ly nghién ctru. Muc dich 1a gidp cho
thanh vién tham gia phan tich, xtr 1y s6 liéu thong ké trén may vi tinh bang cac phan mém thdng
ké dé thyc hién cac dé tai nghién ctru cling nhu tng dung vao thyc tién.

C6 rat nhiéu phan mém tng dung dé xu 1y théng ké nhu SPSS, Statgraphics Plus, Excel, R studio.
Céc phan mém thong ké chuyén dung va phd bién trén thé gidi 1a Statgrahics, SPSS, hodc phin
mém ma ngudén mo R.... Pay 1a cac phan mém thdng ké dugc tmg dung rong trong hau hét cac
linh vuc nghién ciru, phan tich di liéu ctia nhiéu nganh khac nhau vé xa hoi, tu nhién. Ung dung
manh cta cac phin mém nay 1a phan tich hau hét cac chirc ning thong ké cho nhiéu linh vuc
nghién ctru, minh hoa bang d6 thi, biéu d6. Ngoai ra Microsoft Excel dugc moi ngudi biét dén
khi n6i dén cong cu bang tinh, tinh toan..., nhung nhitng chtrc ning chuyén siu vé tng dung
thong ké ciing kha day du.

Tai liéu nay s& khong di siu vao 1y thuyét xac sut thong ké, ma thién vé hudng trng dung don
gian, d& hiéu, kém theo cac vi du dé ngudi doc co thé thyc hanh cac chirc ning xir 1y, phén tich
di¥ liéu mdt cach nhanh chong, thuan tién trong hoat dong quan ly va nghién ctru tap trung cho
lam nghiép, quan 1y tai nguyén rimg va moi trudng. Pong thoi tai liéu nay cling khong gi6i thiéu
sir dung timg phan mém théng ké nhu SPSS, Statgraphics, ... ma chi chon loc cac chirc ning
thich hop cta chung cho tirng ndi dung nghién ctru thuc nghiém trong pham vi lam nghiép, sinh
hoc, moi truong rung.



1 TONG QUAT VE CHUC NANG XU LY THONG KE CUA
EXCEL, STATGRAPHICS VA SPSS

1.1 Téng quat vé phan xtr ly thdng ké trong Excel
Excel thiét ké sin mot so chuong trinh dé xir 1y s6 liéu va phan tich thong ké co ban tng dung
trong nhiéu linh vic:
- Chuc nang xir 1y s6 liéu, tao bang tong hop dir liéu: Sap xép, tinh toan nhanh cac bang
tong hop tir s licu tho,...
- Chtrc ning 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 nhu t, F, %2
- Chuc nang Data Analysis: Dung dé phan tich thong ké nhu phan tich céc dic trung mau,
tiéu chuan t dé so sanh sy sai khac, phan tich phuong sai, wéc lugng cac twong quan hoi

quy
- Phan tich mé hinh twong quan hoic hdi quy dé du bao cac thay d6i theo thoi gian ngay
trén dé thi.
Liew y: Vé viéc cai ddt chiong | e we e e T
trinh phdn tich dir liégu (Data Analysis) L& 42 7 ENGS e - g 0 - B LLLE
trong Excel: o - ale 2
- Khi cai dat phan mém Excel phdi thuc - B

m
1

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

Analysis Toolpak. Emesa— | =]
- Khi chay Excel lan dau can mo ché do o e ==
A , ~ . A N , T it Adasrae A -
phan tich dir lieu bang cach: Menu e —
Tools/Add-Ins va chon Analysis e
Toolpak-OK. (Poi vdoi MS. Office
2003)
-ﬁ-m‘.r\-c-"\-c-“-.c and inbe=taces for Francial and
SRTIE R ke
Excel Options ?
Genera| D View and manage Microsoft Office Add-ins.
Formulas
Proofing Add-ins
woter e~ pdi vai MS. Office 2007 #ré di, tién
Advanced Analysis ToolPak - VBA CAXLAM  Excel AddHin hanh mo ché do phan tich thong ké
Customize Ribbon Send to Bluetooth Ch.iceadll COM Add-in . . .
Quick Access Tootbar || [resceiun mmfecsinn A i v | nhw sau: File/Option/Add-ins va
< >
Addrins Addin Analysis ToolPak chon Analysis ToolPak — Go, sau do
Trust Center Publisher: Microsoft Corporation
Compatibility: No compatibility information available 4 ’ ~ 1
Location: C\Program Files\Microsoft Office\Office15\Library\ leh Chon Chl/fc nang AnaIySIS
Analysis\ANALYS32.XLL " .
Description:  Provides data analysis tools for statistical and engineering TOOIPak ﬂ'OI’lg hOp thoal = OK.
analysis
Manage: Excel Add-ins v Go...
Cancel




Trong thuc té quan 1y xir Iy dir liéu, viéc khai thac hét tiém ning Gng dung cta Excel ciing mang
lai hiéu qua tot ma khong nhét thiét phai tim kiém thém mot phin mém chuyén dung nao khac.
Van dé dit ra 13 xac dinh chién luoc tng dung va khai thac dung va sdu cac cong cu chirc ning
san ¢6 & mot phan mém phd bién & bt ky mot vi tinh c4 nhan nio.
M@t s6 ham thong dung trong thong ké:
Tinh tong: =Sum(day ds).
Téng binh phuong: =Sumq(day ds).
Trung binh: =Average(day ds).
Lay gia tri tuyét ddi: =Abs(ds).
Tri 16n nhét, nhé nhat: =Max(day ds), Min(ddy ds).
Céc ham luong giac: =Cos(ds), =Sin(ds), =tan(ds).
Ham mi, log: =Exp(ds), =Ln(ds), =Log(ds).
Can bac 2: =Sqrt(ds)..
Sai tiéu chudn mau chua hiéu dinh: =Stdevp(diy ds); da hiéu dinh =Stdev(day
ds).
Phuong sai mau chua hiéu dinh: =Varp(day ds); da hiéu dinh =Var(diy ds).
Giai thura: =Fact(n).
o S6 Pi: =Pi().
Tra cdc gid tri theo cdc tiéu chudn thong ké T, F, y2:
[J Chon 1 6 lay gia tri tra.
[J Kich nat fx trén thanh cong cu chuan. Trong hop thoai Function Category, chon
Statistical.
[J Trong muc Function name, chon 1 trong cac ham:
Ham Tinv: dé tra T.
Ham Chiinv: dé tra 2.
Ham Finv: dé tra F.
Bam Next.
[J Trong hop thoai tiép theo: Function Wizard chon:
1. Probability (fx): GO vao mirc y nghia «=0.05 ; 0.01 hay 0.001.
2. Degrees Freedom (fx): G& vao bac tu do. Di véi tiéu chun F can dua vao 2 do
tu do.
3. Finish.

0O O O O O O O 0 O

o O

1.2 Téng quat vé phan mém xtr ly thong ké Statgraphics Centuiron
version 15.1.02

Pay 1a mot phan mém chuyén dung trong xt 1y thong ké, bao gdm céc chirc ning:
Tao lap co s¢ dir liéu dudi dang bang tinh
Tinh toan céc dac trung mau, vé so dd, dd thi quan h¢
So sanh hai hay nhiéu miu bang cac tiéu chuan théng ké t, U, F va nhiéu tiéu chuan phi tham
s0 khac.
Phan tich phuong sai ANOVA.
Kiém tra tinh chudn cta dit liéu va doi bién sb.
Thiét 1ap cdc mod hinh hdi quy tuyén tinh hay phi tuyén tinh tir mot cho dén nhiéu 16p, t6 hop
bién. Véi cach xur ly da dang dé chon lwa duoc cac bién anh hudng dén mot hau qua (bién
phu thudc).
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Giao tiép trong Statgraphics Centurion, sb liéu dau vao c6 thé duoc nhap tryc tiép trong file bang
tinh va co so dit lidu; song v6i cac 1am nay dbi khi khong thun tién trong cac bude xtr 1y s6 lidu
tho nhu doi bién sd, tinh cac bién trung gian, md hoa bién sd. Do d6 thong thuong nén tao lp co
so dit liéu trong bang tinh Excel dé c6 thé sir dung nhitng chirc ning bang tinh manh ctia né trong
xur Iy dir li¢u tho, tao 1ap co sé dir li¢u; sau do s€ nhdp vao Statgraphics Centurion dé tinh toan,
thiét 1ap mo hinh, .... Co sé dit liéu lap trong Excel can luu dudi dang phién ban cua Excel 97 —
2003, vi n6 chua nhan duoc file Excel ¢ version tir 2010 - 2012.

Sau khi nhdp dir li€u trong Excel 97-2003, dong file cia Excel va md nd trong Statgrahics
Centurion nhu sau: File/Open/Open Data Source; chon External Data File — OK. Trong hop thoai
mé file, chon kiéu file Excel va chon file can md da tao trude do.
C6 thé file excel ¢ nhiéu sheet, chon s thir ti sheet number va hang bat dau tiéu dé cua

truong (Start row).

23 STATGRAPHICS Centurion - U
File | Edit Define Measure Analyze

Improve Control Forecast

Tools View Window Help

Open
Close
Save
SaveAs

StatLink...

Print... F4
Shift+F3
Shift+F4

Print Preview..
Print Setup...
Page Sctup...
Save Graph... =

StatPublish...
View Published Results...

Combine
Send
Links...

Recent File

Exit STATGRAPHICS

Alt+F4

Open StatFalio... CtriF11 ﬁ« EAE -l
Open Data Source...  Ctrl+F12 l— .
2 Label: # Row: F]
Open StatGallery...
Open StatReporter...
TT cor \—cor 3 [ Col & [ Col 5 [ cors | cora | cors -
[ [ [
" \\ A | |
Open Data Snurce\ =)
sonsowre M
' STATGRAPHICS Data File , ,
Cancel -

(% External Data File —I 2% Open Data File =) 3

 ODBE Query M - 3

P N Lookin: [ 1 1-Bao Huy 2006 -2 | «®=erE

\ @ Name Date modified  Type Size Tags -
<
N |, ADSL Department
Recent Places L
)L ADSL Home
-J || Asia pacific Forestry Week 21 - 25 April 08

[ variable comment

Sheet number: Start row:
1 |1
Missing value: End row: r

| /1000000

). Assess test
|, Beijinh meeting

Desktop
N % 1. Book publiscation Bao Huy
| Boxit Dak Nong

J Chu Mom Ray trining
Jicval

. Data of forest

DNgai cap Nha Nuac
MNetwork Eonaa- o

File name:

Files of type: Exce™Neg (*.xls)

dBase Files [*.dbf)
DIF Files (*.dif)

Lotus Files [*wk*;*.123)
Al Files [*.4)

El
]

Open |
Cancel
Help




1.3 Téng quat vé phan mém xi ly thong ké SPSS Statistics version
20

Pay 1a mot phan mém chuyén dung trong xtr Iy thong ké, bao gdm céc chirc ning gan gidng nhu
Statgraphics, tuy nhién c¢6 wu nhugc diém khi so sanh véi nhau:
- Uu diém SPSS so vi Stat:
o Mai héa bién so dinh tinh
o C6 cac chirc ning phan tich so sanh phi tham s6
o C6 chic nang 1ap mo hinh hdi quy theo trong sé Weight
- Nhuoc diém SPSS so véi Stat:
o Khong c6 tu vin vé két qua phan tich thong ké
o Khong d6i bién s truc tiép trong phan tich thong ké

Giao tiép trong SPSS, s6 lidu ddu vao c6 thé dugc nhap truc tiép trong file bang tinh va co s¢ dit
lidu; song v6i cac lam nay doi khi khong thudn tién trong cac bude xtr Iy s6 liéu tho nhu ddi bién
s, tinh cac bién trung gian. Do d6 thong thudng nén tao ldp co so dit liéu trong bang tinh Excel
dé co thé sir dung nhitng chirc ning bang tinh manh cta né trong xir Iy dit liéu tho, tao 1ap co so
dir liéu; sau d6 s& nhip vao SPSS dé tinh toan, thiét 1ap mo hinh, .....

Sau khi nhap dir li¢u trong Excel, dong file cia Excel va m¢ n6 trong SPSS nhu sau:
File/Open/Data. Trong hop thoai mé file, chon kiéu file Excel va chon file cin mo da tao trude

do, va chon row dau tién lam tén bién va Worksheet lam viéc.
ta Open Data “

Lookin: [l 1-TaphuanThongKe Gialai  ~| R 3 3% 3

Draft
B Du lieu phan tich thong ke.xls
£ | Du lieu phan tich thong ke.xisx
B4 Du lieu thuc hanh.xls

File name Du lieu phan tich thong ke xlsx ‘ [ Open ]
Files of type: [Excel (s, *xisx, *xism) = E“:J‘e
| Minimize string widths based on observed values @
Help
[ Retrieve File From Repusilury...}
2 Opening Excel Data Source “

C:\1-Tap huan Thong Ke Gia Lai\Du lieu phan tich thong ke.xlsx
 Read variable names from the first row of data
Worksheet: Dac trung mau [A1:D28] v
Range: l I
Maximum width for string columns: l32757 I

[ OK ][Cancel][ Help ]

Két qua dir liéu da duoc chuyén vao SPSS nhu sau



2 THONG KE MO TA MAU VA KIEM TRA LUAT CHUAN
CUA MAU DE XU LY THONG KE

Dé c6 nhitng thong sd dic trung vé mot dbi twong quan sat nhu sinh trudng ctia mot 16 rimg, su
da dang loai ctia 16 ring, su anh hudng cua chay rimg dén mat do, chat luong tai sinh, bién dong
trir lwong, mat do cua mot 16 rirng tréng, trang thai rung ..... can tién thanh thu thap dir liéu theo
mot nhan td cha dao va sau d6 udc luong, tinh toan cac dac trung co ban. Pay la cac thong tin
co ban vé mot ddi tuong quan sat, theo mdt chi tiéu, nhan to quan tam.

Céc dic trung mau bao gém tinh cac chi tiéu: S trung binh, sé trung vi, phuong sai, sai tiéu
chuén, do 1éch, dd nhon cia day s6 lidu quan sat, pham vi bién dong cua n6 voi mot mure sai )
cho phép dit trude va cac biéu do phan bd

Ngoai ra d6i voi rit mau, can quan tdm dén mau c6 dat duoc phan bd chuan hay khong. Viéc
nay can duoc 1am rd trong phan tich dic trung mau; doi khi ciing can xac dinh trudc khi rat mau
hodc bd tri thi nghi¢m

Vi du: Khéo sét trir lwong rimng cua mot trang thai; st dung 6 miu dé do tinh trir lrong m®/ha
(M); tir day tinh toan cac dic trung co ban vé trir luong rumg.
Céc dic trung mau co thé tinh trong Statgraphics theo cac budc:
i Nhdp sé ligu theo cgt trong Exel:
D binh H binh

Stt quan quan M
1 15 17 34
2 16 18 34
3 17 19 45
4 21 23 45
5 21 23 56
6 22 24 56
7 23 25 56
8 21 23 56
9 22 24 67

10 21 23 67

13



ii. Mo dir ligu trong Stat: File/Open/Open Data Source/External data file

FEile | Edit Define Measure Analyze |mprove Control Forecast Tools )
| Open | Open Statfolic... CtieFl
Close »|  OpenDataSource.  CuleF12 |
Save v Open StatGallery...
Save As v Open StatReporter..
Statink.. .
Print... Fs HOwIM40
Print Preview... ShiftsF3
Print Setup... Shift+F4 to ize a single samole of data. It will ¢
Page Setup... 03.9305
:R b P
ve Graph... 5
StatPublish.. 240
boo
View Published Results...
for M
Combine v [tpper Relaive
<L ik \Molet |Fragumey |Froquom
e 0.0 0 0.0000
. 350|125 0 00000
1Mo hinh Cap Ho theo Vt GIS h-ll -
3 fal for mean: 76.1481 +/- 9.46662 [66.6815,85.6
LA AteF4 b for standard deviation:[18.8457, 32.7951]

Trong hop thoai chon variable name va s6 thir tu sheet cta bang tinh lam viéc

Column Header

[~ wariable comment

Sheet number: Start row:
I'I—

Missing value: End row:
| | 1000000

Két qua bang dit liéu co trong Stat:

s
am_v S
B | = cemen [ wmmem  x s e e (e e o
B Sk Commert: o - o
(R Ore vt anstic 2 1 w B —
[ —— 5 - i

: —

2 z

= 3

T : =

3 2 t i

s | 2

n 2% 20 T _‘j

W T st T ST ; -

. . Tock M

e e e e e e e Tk
. NLIS =% = ®se. = s =
T e |

iii. Tinh todn cic diic trung méu trong Stat: Analyze/Variable Data/One-Variable
Analysis

File Edit Define Measure | Analyze | Improve Control Forecast SnapStats!!

& B Veriable Data »| One-Variable Analysis...
. D Attribute Data » Capability Analysis ’
0 g Hypothesis Tests 4 Basic Control Charts 4
E g Reliability Analysis 4 Outlier ldentification...
— Distribution Fitting 3
T | StatReporter .

) Two Sample Comparisons »
StatFolio Comments = Mubtiple Sample Comparisons >
Gii=] OneVariable Analysis - b 5 Multivariate Methods >

Nraiaiahla Anshisie - b =

Trong hdp thoai chon bién (dai luong) tinh ddc trung mau vi du 1a M:

9



One-Variable Analysis

D binh quan :
H bink quan Data

>

[Select:)

|

¥ Sort column names

oK | Cancel | Delete ‘ lranslonn.,‘l

Help |

Tir day 6 thé chon ra két qua mo ta mau trong hop thoai sau

- Tém tit cdc chi tiéu thong ké mdu (Summary Statistics):

Tables

[ Analysis Summary

[™ Frequency T abulation
[ Percentiles

I” Stem-and-Leaf Display
[ Confidence Intervals

[™ Hypothesis Tests

0K | Cancel All

Help

Summary Statistics for M

Count 27
Average 76.1481
Standard deviation [23.9305
Coeff. of variation |31.4263%

Minimum 34.0
Maximum 124.0
Range 90.0

Stnd. skewness 0.249982
Stnd. kurtosis -0.415415

The StatAdvisor

This table shows summary statistics for M. 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 any statistical test regarding the standard
deviation. In this case, the standardized skewness value is within the range expected for data from a normal distribution.
The standardized kurtosis value is within the range expected for data from a normal distribution.

Giai thich:

O O O O O O O

Count (n): Dung lugng mau.

Average (Xbq): Sé trung binh.

Standard deviation (S): Sai tiéu chuan mau.

Coeff. of variation: Hé sb bién dong CV% = S/X*100
Minimum: Tri s6 quan st bé nhat.

Maximum: Tri s6 quan sat 1on nhat.

Range: Trung vi ciia ddy quan sat

10




o Stnd. Kurtosis: Sai tiéu chuan ctia 6 nhon ciia phan b nim trong pham vi + 2,
mAu c6 phan bd chuin

o Stnd. Skewness: Sai tiéu chudn ciia d6 1éch ciia phan bd nam trong pham vi £ 2,
mAu c6 phan bd chuin

v. Bién dpng ciia gid tri trung binh va wéc lwong véi dp tin cdy cho trwdce: :Lua
chon Confidence Intervals trong hop thoai

Tables

™ Summary Statistics

I™ Frequency Tabulation
I Percentiles

™ Stem-and-Leaf Display
¥ Confidence Intervals

™ Hypothesis Tests

ok | Cancel Al Help |

Confidence Intervals for M

95.0% confidence interval for mean: 76.1481 +/- 9.46662 [66.6815, 85.6148]
95.0% confidence interval for standard deviation: [18.8457, 32.7951]

The StatAdvisor

This pane displays 95.0% confidence intervals for the mean and standard deviation of M. The classical interpretation of
these intervals is that, in repeated sampling, these intervals will contain the true mean or standard deviation of the
population from which the data come 95.0% of the time. In practical terms, we can state with 95.0% confidence that the
true mean M is somewhere between 66.6815 and 85.6148, while the true standard deviation is somewhere between 18.8457
and 32.7951.

Both intervals assume that the population from which the sample comes can be represented by a normal distribution. While
the confidence interval for the mean is quite robust and not very sensitive to violations of this assumption, the confidence
interval for the standard deviation is quite sensitive. If the data do not come from a normal distribution, the interval for the
standard deviation may be incorrect. To check whether the data come from a normal distribution, select Summary Statistics
from the list of Tabular Options, or choose Normal Probability Plot from the list of Graphical Options.

Gia tri Confidence Level (95%) cho phép udc luong pham vi bién dong cua sd trung binh voi do
tin cay 95%:
P(Average — t.S/«/ﬁsﬂ < Average + t.S/«/ﬁ) =0.95

trong do t.S/ Jn = Confidence Level (95%), S la Standard deviation, n = count (s6 mau)
Vi vy gié tri bién dong trung binh ciia tong thé dugc udc lwong:
| = Average * Confidence Level (95%)
Tuy theo yéu cau cua cudc dicu tra danh gid, thi nghiém ma chon mirc do tin cdy khac nhau:
90%, 95%, 99%.
Nhu vay véi do tin cdy 95% thi M bién dong trong khoang: M = 76.1 £ 9.5 m®
V. Cic biéu dé biéu dién dic trung mdu: Dic trung mau con duoc biéu dién dudi
dang biéu do. C6 3 loai biéu dd can quan tdm dé minh hoa:
v' So dd hop bién dong gia tri binh quan (Box — and Whisker Plot)
v Frequency Histogram
v" Normal Probability Plot

11



Graphs n

[V Box-and-Whisker Plot
v Frequency Histogram
™ Quantile Plot

¥ Mormal Probability Plot
I~ Density Trace

[~ Symmetry Plot

oK | Cancel All Help

Box-and-Whisker Plot

—

34 54 74 94 114 134
M

Biéu do hép bién dong gid tri binh qudn

Histogram

15 T T T T =)

12+ q

frequency

0 30 60 90 120 150
M

Phdn bo tan so cua gia tri quan sat

Normal Probability Plot

99.9F B

percentage

1F 1
0.1k, ‘ ‘ ‘ ‘ r
34 54 74 94 114 134

Biéu do xac xuat theo phdn bo chuan cua M

L ~Méu bao dim phan bo chuin hay khong — Riit gm?u dé dat dwgc phin bé chudn
Dé kiém tra mau chuan hay khong, dua vao 2 nhom chi tiéu thong ké:
12



v' Do léch va do nhon: Stnd. Kurtosis va Stnd. Skewness: nam trong pham vi + 2,
thi mau c6 phan bd chuin. Nguoc lai thi miu chua chuin
v' Biéu dd x4c xuit theo phan bd chuén : Biéu db nay chi ra miu chuén khi cac gia
tri quan sat nam trén duong chéo xac xuat chuan.
Nhu vy voikét qua vi du trén thi ¢6 thé tin mau nay dat phan bd chuin véi pham vi ciia sai tiéu
chuan d6 1éch va nhon trong + 2 va biéu d6 xac xut kha bam sat duong chéo.

Mot vi du khac 1a diéu tra sinh truéng chiéu cao (H) cay Sao den nhu bang sau :

Stt H
1 23.0
2 23.0
3 22.3
4 22.1
5 6.9
6 7.0
7 6.7
8 6.4
9 6.8
10 6.8
11 7.9
12 8.0
13 7.5
14 7.5
15 12.3
16 12.3
17 4.3
18 4.2
19 9.0
20 8.9

Két qua tinh dac trung mau va biéu dd xac xuit cho théy viéc rut mau véi 20 cay dé danh gia
sinh truéng chiéu cao (H) keo 1a chwa c6 d tin cdy, vi mau chua du (chua chudn). Vé6i Stnd.
Skewness = 2.34 > 2 va phan bd mau quan sat sai 1éch qua 16n so véi duong chéo chuén.
Summary Statistics for H
Count 20
Average 10.645

Standard deviation [6.44878
Coeff. of variation |60.5804%

Minimum 4.2
Maximum 23.0
Range 18.8

Stnd. skewness 2.34108
Stnd. kurtosis 0.0990205
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Normal Probability Plot
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a1
o

1 - -

0.1k, . . . . . =

0 4 8 12 16 20 24
H

Biéu do xac xudat theo phan bo chudan cua H

Nhu vay trong thuc té can tién hanh :
- Trudce nghién ctru: Can c6 chién lwge rat miu dé bao dam chuin
Cong thirc tinh s6 miu quan sat can thiét (nct): Cong thirc nay c6 thé ap dung cho diéu tra tu
nhién va xa hoi
nct = t2. CV%?/A%?

Trong d6 CV% (Coeff. of variation) 1a hé s6 bién dong: CV% = ﬁloo, v6i S 1a Standard

deviation va A% la sai s6 twong ddi cho trude vi du 1a 10%, Xbq la trung binh miu va t 1a gia tri

ham t theo do tu do va dg tin cay cho trudc. Thuong voi do tin cay 95% thi t = 1.96; tuy nhién

tuy vao yéu cau nghién ctru co thé xac dinh do tin cay khac nhau; do do6 t dugc xac dinh trong

Excel theo ham tinv (alpha, df), voi df 1a d ty do =n — 1 va alpha 1a % sai s6 vi du 5% = 0.05.

Nhu vay dé tinh duoc mau bao dam chuan, truée hét phai rat mau thir, thuong 1a > 30 miu dé

tinh CV%.

Trong thuc té d6i v6i nghién ctru diéu tra c6 thé ap dung viée tinh todn mau trude, tuy nhién véi

nghién ctru thie nghiém nhu b tri thi nghiém cdy trong theo gidng, xuét x&, ching ta chua thé

rt mau trude khi chua thi nghiém. Do vy c¢6 thé 4p dung nguyén 1y mau 16n dé bd tri thi nghiém,
v6i mau > 30 thudng c6 thé tiép can chudn.

- Trong xir Iy s6 liéu : Néu miu chua chudn nhu vi duy trén thi can bd sung cho di mau nct. Tuy
nhién n6 chi dp dung duoc dbi véi nghién ciru khio sat thong qua diéu tra; con véi bd tri thi
nghiém trong phong hozc hién trudong thi khong thé bd sung.

Trong vi du x4c dinh H ciy Sao den v&i 20 ciy do tinh da khong chuan, vi vy can b sung
dé mau dat chuén nhu sau :
S6 mau can c6 nct
et > t2. CV%?
— A%?

Vit ¢6 do tin cdy 95%: t = tiniv(0.05, 19) = 2.09. CV% = 60.5804%. Vi du sai s6 tuong d6i
A% = 10%.
Vay

2.092%.60.58%?
nct =

> 10%2 = 160 cay

14



Nhu vay nghién ctru chi méi do tinh dugc 20 cay, vay s6 miu cin bd sung dé dat chuén 13 160
— 20 =140 cay.

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

Kiém tra mau bang tiéu chuan t dua vao gia thiét phan phdi chuan ctia mau quan sat. Co cac loai
kiém tra t: kiém tra t mot mau (one-sample t-test), t cho hai mau (two-sample t-test) va t kiém
tra cho hai mau bt cap (Paired samples). Kiém tra t mot mau dé danh gia s trung binh ctia mot
mau c6 phai that su sai khac véi mot gia tri cho trude nao d6 hay khong?. Kiém tra t hai mau 1a
dé so sanh hai mau xem co cung mdt luat phan phdi, hay cu thé hon 13 hai mau c6 that sy co
cung tri s6 trung binh hay khong? Hay noi khac di ¢ su sai khac giita hai miu quan sat hay
khong? Kiém tra hai mau duogc chia ra 1a mau doc lap hay co bat cap.

3.1 So sanh mét mau vé&i mét gia tri cho trwéc — Kiém tra T mot

mau
Trong md ta quan sat mot mau, ngudi ta co thé co yéu cau danh gia gia tri trung binh ctia mau
v6i mot gia tri cho trude, vi du tir do dém chiéu cao cia cdy tai sinh trong rimg khop, so sanh
vo1 mét gia tri cho trude vé chiéu cao mong doi dé cay rung vuot qua dugc Itra riung, xem that
su chiéu cao tai sinh cua 16 rimg d6 da dat yéu cau hay chua?
C6 thé c6 nhiéu vi du cho viéc ap dung tiéu chuan thdng ké nay nhu 14 so sanh binh quén chi sb
6 nhiém ndéng do CO2 trong khong khi véi tiéu chuan an toan; so sanh chi tiéu hoa chét c6 trong
thue pham voi ndng d6/ham lwong cho phép, ...

Dé giai quyét vin dé nay, sir dung kiém dinh t mot mau vé6i didu kién mau c6 phan bd chuén.
Theo li thuyét thong ké cong thirc t kiém tra mot mau v6i mot gia tri cho trude:

Xbq — u
=T s

Vn

Trong d6, Xbq 13 gia trj trung binh cia mau, p 14 trung binh theo gia thuyét, S Ia sai tiéu chuan
va n 1a s6 luong mau quan sét.
- Néu gi tri tuyét ddi [t| tinh cao hon gia tri t 1i thuyét & murc sai c6 y nghia, thuong 1a
5% thi c6 thé két luan co su khac biét c6 y nghia thong ké giira trung binh miu véi
gia tri cho trude d6. Va trong trudong hop nay néu t tinh <0 thi ¢6 nghia trung binh
ctia mau nho thua ¢ y nghia so véi trung binh 1y thuyét, ngugc lai néu t tinh > 0 thi
trung binh ctia mau 16n hon ¢ y nghia so voi trung binh 1y thuyét. Pong thoi dé don
gian, két qua tinh toan mirc xac sudt sai (thuong 1a 5%) goi 1a P hay significance alpha
(Sig.), néu Sig. < 0.05 thi két luan c6 su sai khac giita trung binh mau véi gia tri cho
trude va t < 0 thi mau ¢ binh quan bé hon 1y thuyét va nguoc lai t > 0 thi I6n hon ly
thuyét.
- Néu |t| tinh < t(0.05, df) thi c6 thé két luan & muirc sai 5% trung binh mau quan sat xap
xi véi trung binh 1y thuyét. Hodc Sig. > 0.05
Trong d6 t Iy thuyét dugc tinh theo ham =tinv(0.05, df), voi d6 tu do df = n-1.
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Vi du: Nguoi ta rit mau do tinh chiéu cao (H) céy tai sinh trong rimg Khop va kiém tra xem
trung binh H cua ciy tai sinh c6 16n hon 2m hay khong; vi néu dung thi ddy 1a cay tai sinh co
trién vong thanh cay g, vuot qua duoc lia rimg.
Viéc danh gia duoc tién hanh nhu sau:
- Nhap sb liéu do H cay tai sinh trong Excel:
S6 liéu do cao cay tai sinh rirng khp trong Excel

Chiéu
cao cay
tai sinh
Stt (m)
1 1.5
2 1.3
3 0.8
4 1.9
5 1.7
6 2.2
7 2.5
8 1.0
9 0.7
10 1.9
11 1.8
58 1.6
59 2.0
60 1.9
61 1.7

- So sanh H binh quan tai sinh véi gia tri Iy thuyét cho trudc, vi du 1a 2m trong SPSS

nhu sau:
v Nhap dit liéu vao SPSS dé phan tich:
] *Untitled4 [DataSet3] - SPSS Data Editor = (=] n
File Edit View Data Iransform Analyze Graphs Utilities Add-gns Window Help
EdHe m Wh M BER % @
1:Stt 1 Visible: 2 of 2 Var
Stt | Htaisinh | | | | | | | -
1 1] 15
2 2 13]
3 3] 8
4 4] 19]
5 5 17
6 6| 22|
7 7] 25
8 8] 10
9 9 7
10 10 19
1 1] 18
12 12| 16
13 13] 20| [ | ‘ | [ [
14 14 15 v
» \Data View £ Variable View / | < >

SPSS Processor is ready

v/ Kiém tra phan bd chuan ciia mau (tién hanh nhu da trinh bay phan trén trong
Statgraphics) va két qua cho thiy viéc rit mau di bao dam chuan, khong can
thu thap s6 liéu bo sung
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Summary Statistics for H tai sinh

Count 61
Average 1.64426
Standard deviation |0.493465
Coeff. of variation |30.0114%

Minimum 0.7
Maximum 2.5
Range 1.8
Stnd. skewness -1.47523
Stnd. kurtosis -0.71729

Normal Probability Plot

99 OF T T T T T

percentage

0.1, R R R L L 2
07 1 13 16 19 22 25
H tai sinh

v' Kiém tra sai khac trung binh mau véi gia tri cho trudc (So sanh 1 mau) trong
SPSS: Analyze/Compare Means/One-Sample T test. Trong hop thoai chon
bién kiém tra va gia tri so sanh: Test Value, trong vi du ndy 1 2 (m)

itz] Output1 [Doci
Eile Edit View Data Transform Insert Format | Analyze | Graphs Utilities Add-ons Window Helj
E2Ed&E B Reports >
Descriptive Statistics 3
Tables >
. EI 0:‘;:”‘ Compare Means > Means...
= -{E] T-Test General Linear Model > One-Sample T Test...
@ Title Generalized Linear Models 3 Independent-Samples T Test...
= P P!
0 Notes
Active Dataset Mixed Models > Paired-Samples T Test...
L:Q One-Sample St Correlate 4 One-Way ANOVA...
LS;e-Sample Te Regression P - CT(.05) .
= T-Test Loglinear >
) Title Classify »
=
Zc::tt?vse Dataset Data Reduction >
L‘Q One-Sample St Scale 4
I' One-Sample T¢ Nonparametric Tests »
[2) Lo
4 T-‘?esl Time Series 4
=] e Survival »
Notes Multiple Response > One-Sample Statistics
Active Dataset Missing Value Analve
) 1SSIN alue Analysis...
& g"e':amp:e :‘ g “ N Mean Std. Deviation
|_ ne-Sample Te Complex Samples » 51 1644 2935
i To'?esl Quality Control 2
@ Title ROC Curve...
A nintae —rT
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| | One-Sample T Test n
& st Test Vaniable(s): oK |

f H tai sinh [Htaisinh]
Paste

[d Fese

Cancel

Help

Test Value: |2 Options...

Két qua nhu sau:

One-Sample Statistics

Std. Error
N Mean Std. Deviation Mean
H tai sinh 61 1.644 4935 0632

One-Sample Test

TestValue=2
95% Confidence
Interval of the
Mean Difference
t df Sig. (2-tailed) | Difference Lower Upper
H tai sinh -5.630 60 000 -.3557 -.482 -.229

Binh quan chiéu cao (H) cay téi sinh 1a 1.64m. Gia tri t = - 5.63 va Sig. = 0.000 < 0.05. C6 nghia
la c6 sai khac rd rét giira binh quan mau quan sat vai gia tri Iy thuyét so sanh va t<0, do vy két
luan rﬁng H binh quan téi sinh <2m r0 rét va nhu vay chua dat tai sinh trién vong, chua thoat
duoc Itra rung.

3.2 So sanh sy sai khac gitra trung binh 2 mau quan séat déc lap -
Kiém tra T 2 mau déc lap

Trong c&c nghién ctru, thi nghiém thudng ngudi ta can so sanh két qua ciia 2 mau hodc 2 cong

thirc doc 1ap, vi du: Bon phan hay khéng bon, che bong hay khdng che, sinh truong, tai sinh ctia

cay rung noi dugc cham séc va noi khong, sinh trudng cay rirng noi chay va khong chay.....Viéc

kiém tra théng ké duoc tién hanh theo 2 miu trén co so so sanh 2 s6 trung binh bang cac tiéu

chuan t.
Cong thirc tinh gia trj kiém tra t:
t= X1-X2
\/(n1—1)812+(n2—1)322(1+1)
nl+n2-2 nl n2

Voi: - Xy, Xz: Trung binh cua mau 1 va 2.
S1%, So?: Phuong sai mau 1 va 2.
N1, Nz: dung lwong 2 mau 1 va 2.
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Néu |t| tinh 16n hon t 1y thuyét v6i Sig. a=0.05 va do tu do K=ns+n2-2 thi bac bo gia thuyét Ho,
c6 nghia trung binh 2 miu sai khac c6 y nghia.

Khi st dung tiéu chuan t dé so sanh 2 mau dgc 1ap, can kiém tra 2 di€u kién:
o Hai mau cé phan bo chuan.
o Sai tiéu chuan hodc phuong sai cua hai mau phai bang nhau

Vi du: Kiém tra sinh truéng chiéu cao H cua 2 phwong phap trong thong 3 14 Pinus kesiya bang
cAy con va ré tran tai tram thyc nghiém ciia Vién Nghién ctru Lam sinh & Lang Hanh-Lam Dong:
M&i cong thire duoc rat mau doc 1ap theo 6 tiéu chuan 1000m?, do dém chiéu cao:

Str dung Statgraphics dé kiém tra théng ké bang tiéu chuén t trong truong hop 2 miu doc lap:
v” Nhap sd liéu vao Stat tir file Excel

File Edit Define Measure Analyze |mprove Control Forecast SpapStats! Tools View Window Help

sHEBEED 2R SR EBYRLPEERKEL 940 @

s | I | ! | I I |

20 |11.8 15 J

21 |12.5 13.5
22 |12.5 13.5
23 |10.5 14
u |13 14
T CE] ]
26 |10 13.5
27 [|13.8 13
8 |15 13.5
28 |13 13
0 |1 13.3
a1 |12.5 14

o
®
£

2 |1 14
3 1 13.5
34 12.5 12.5

35 11 12.5 | 1 =
J1e/ «T» | W| Dulieuphantichthongke / B/ C /D /E/F/ G/ H/1/3/ L | 3
B Paied Samples - H cay of | 7t oot quar ‘

[ Paied Samples -H re ra) | Number of values beldf
‘Number of values aboy

T
. @05 @, @a = |8y @lel s

v" St dung so sanh t 2 mau doc lap: Analyze/Variable Data/Two Sample
Comparisions/Independent Samples. Trong hop thoai dua bién tirng mau vao

File Edit Define Measure | Analyze | Improve Control Forecast SnapStats!!
[ ‘ Variable Data 3 One-Variable Analysis... l
B o Attribute Data ’ Capability Analysis » E
‘ 5 Hypothesis Tests 4 Basic Control Charts 3
E 5 Reliability Analysis 4 Qutlier Identification...

|| Distribution Fitting 3
Independent Samples... | Two Sample Comparisons ’
a Paired Samples... Multiple S5ample Comparisons 4
[GES]Heseranay Multivariate Methods »
Oneanable Analysis - I‘l ITH_[\ 7.5 95
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Two-Sample Comparison

[{Eﬁﬂﬂ_H A= Sample 1:
|H cay conm
Sample 2:

E |H re tran m

(Select:)

|

Input
¥ Sort column names
& Two Data Columns

" Data and Code Columns

0K |

Cancel | Delete | Ilansfolm_‘|

Help |

v Kiém tra phan bd chuan ctia 2 miu: Mo hop thoai phan tich thong ké va chon
Summary Statistics va hop thoai biéu d6 chon Quantile-Quantile Plot

Tables n

IV Summary Statistics

[~ Comparison of Means

™ Comparison of Standard Deviations
I Comparison of Medians

[™ Kolmogorov-Smimoy Test

o]

Cancel Al | Help |

Graphs

™ Density Trace
[7 Box-and-wWhisker Plot
[ Quantile Plot

¥ Quantile-Quantile Plot
0K |

Két qua cho thay hai mau déu chwra dat duge phin bd chuan véi Stnd. Skewness va Stnd. Kurtosis
nam ngoai pham vi £ 2 va phan bd gia tri quan sat ctia hai mau khong nam trén dudng chéo cua
phan b chudn. Tuy nhién & ddy miu duogc thu thap kha 16n (>90 cay cho mdi mau), do do tam
thoi chip nhan gia thuyét phan bd chuan cta 2 mau. Nhung dé danh gia chinh x4c hon trong
truong hop khong thé thu thap s6 liéu bd sung, thi ti€u chuén phi tham s6 ¢6 thé hd tro dé so
sanh vi n6 khong doi hoi yéu cau phan bd chuan.

Summary Statistics

Cancel | Al | Help |

Hcayconm [Hretranm
Count 92 93
Average 11.6043 13.4032
Standard deviation  [1.59993 1.46565
Coeff. of variation 13.7873% 10.9351%
Minimum 8.0 8.0
Maximum 15.0 16.5
Range 7.0 8.5
Stnd. skewness -2.23744 -3.38989
Stnd. kurtosis -0.398833 3.8466
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Quantile-Quantile Plot

Hre tranm

8 10 12 14 16 18
Hcay conm

v" Kiém tra phuong sai ctia 2 miu bang tiéu chuan F: Str dung hop thoai dé kiém tra:
Comparision of Standard Deviations.

Tables n

™ Analysis Summary

™ Comparison of Means
[v Comparison of Standard Deviations
[” Comparison of Medians

I™ Kolmogorov-Smimov Test

ok | cancel \ Al Help

Comparison of Standard Deviations

Hcayconm [Hretranm
Standard deviation |1.59993 1.46565
Variance 2.55976 2.14814
Df 91 92

Ratio of Variances = 1.19162
F-test to Compare Standard Deviations
Null hypothesis: sigmal = sigma2
Allt. hypothesis: sigmal NE sigma2
F=1.19162 P-value =0.403068
Do not reject the null hypothesis for alpha = 0.05.

Két qua trén cho thiy P-value = 0.403 > 0.05, nhu vay chip nhan gia thuyét Ho (Null Hypothesis)
14 hai phuong sai (sai tiéu chuin) ciia hai mau bang nhau. Trong trudng hop nguoc lai néu P-
value < 0,05 thi phuong sai 2 mau khong bang nhau va khong ap dung tiéu chuan t dé kiém tra,
nhu vay hodc bd sung s6 liéu quan sat hodc str dung tiéu chuén phi tham $6 khong doi hdi luat
chuan va phuong sai bang nhau (6 phén tiép theo).
v" So sanh 2 trung binh bang tiéu chuan t: St dung hop thoai phan tich thong ké va chon
Comparision of Means va hop thoai Graphs dé c¢6 do thi so sanh bién dong trung binh
2 mau
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Tables n

[ Analysis Summary

[~ Summary Statistics

v Comparison of Means

I Comparison of Standard Deviations
[ Comparison of Medians

[~ Kolmogorov-Smimov Test

ok | Cancel Al | Help |

Graphs n

[ Frequency Histogram
[~ Density Trace

v Box-andwhisker Plot
[~ Quantile Plot

[ Quantile-Quantile Plot

1] 8 | Cancel Al Help

Comparison of Means
95.0% confidence interval for mean of H cay con m: 11.6043 +/- 0.331336 [11.273, 11.9357]
95.0% confidence interval for mean of H re tran m: 13.4032 +/- 0.301848 [13.1014, 13.7051]
95.0% confidence interval for the difference between the means

assuming equal variances: -1.79888 +/- 0.445016 [-2.24389, -1.35386]
t test to compare means

Null hypothesis: meanl = mean2
Alt. hypothesis: meanl NE mean2
assuming equal variances: t = -7.97547 P-value = 1.79536E-7
Reject the null hypothesis for alpha = 0.05.
The StatAdvisor

This option runs a t-test to compare the means of the two samples. It also constructs confidence intervals or bounds for
each mean and for the difference between the means. Of particular interest is the confidence interval for the difference
between the means, which extends from -2.24389 to -1.35386. Since the interval does not contain the value 0, there is a
statistically significant difference between the means of the two samples at the 95.0% confidence level.

A t-test may also be used to test a specific hypothesis about the difference between the means of the populations from
which the two samples come. In this case, the test has been constructed to determine whether the difference between the
two means equals 0.0 versus the alternative hypothesis that the difference does not equal 0.0. Since the computed P-value
is less than 0.05, we can reject the null hypothesis in favor of the alternative.

NOTE: these results assume that the variances of the two samples are equal. In this case, that assumption appears to be
reasonable based on the results of an F-test to compare the standard deviations. You can see the results of that test by
selecting Comparison of Standard Deviations from the Tabular Options menu.
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Box-and-Whisker Plot

H cay con m '7 * 4|

Hretranm| o L] o f i | °

8 10 12 14 16 18
Do thi bien dong H binh quan cua hai mdu

Két qua trén cho thiy qua kiém tra bang tiéu chuan t c6 P-value = 1.79536E-7 < 0.05, ¢ nghia
1a bac bo giai thuyét Ho (hai trung binh bang nhau). Hay néi sinh trudng cta P. kesiya trong
bang 2 phuong phap khic nhau sai di rd. Chiéu cao binh quan cdy trong bang ré tran hon hin
trong bang cdy con quan biéu dd, do vay phuong phéap trong thong 3 I4 bing ré tran can duoc
tmg dung trong thuc tién.

3.3 So sanh sw sai khac gilra trung binh 2 mau quan sat bat cap -
Kiém tra T 2 mau bat cap

Trong c4c nghién ctru, thi nghiém thudng ngudi ta can so sanh két qua tir hai phuong phap khéc
nhau trén cting mot dbi twong. Vi du trén mdi mau nguoi tra dung 2 phuong phap phan tich khac
nhau va so sanh xem c6 sur khac biét vé két qua hay khong. Trudong hop nay st dung so sanh
bang tiéu chuin t v6i 2 miu quan sat bat cap.

Diéu kién dé 4p dung tiéu chudn t ndy 14 sai 1éch giita cac cip dir liéu ¢6 phan bd chuan.

Vi du: Trong diéu tra cdy ring, thudng ldp mé hinh tuong quan giita chiéu cao (H) theo duong
kinh (D) dé tir 46 giam chi phi khi do cao cay. Tuy nhién dé danh gia do tin cdy ciia mo hinh
trong quan, tir mdi cdy so sanh cip dir liéu gdm H do cao truc tiép va H udc tinh qua mé hinh
trong quan. Day 13 tudng hop so sanh 2 miu bit cip, tirc 13 2 gia tri trén mot cdy.
Str dung Statgraphics dé so sanh bang tiéu chuan t bat cap:

v~ Nhép dir liéu tir Excel va Stat:
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File Edit Define Measure Analyze |[mprove Control Forecast SpapStats!! Jools View Window Help

FEED ' HE- SAEBEYRLTEENSL 94T @

i Dk EfBe BE 8 ¢ OH 7w Mo M
K :
SaiReporter Dem Humdotinn ["®TAWONI@A o) 4 o1 s | Col | Col7 | Col8 | Col 9 | Col 10
B StetFolo Comments
B Parcd Samples -Hmdo 1 pLs 2 24.2013346569461
2 |32 21.8 24.8292022035006
P 21.5 23.5758003532233 [
1 |21 21.6 21.1843289910132
5 |02 6.4 6.60705229515408 ]
§ |02 6.5 6.60705229515408 i
7 5.6 5.9 6.15915971617269
8 9.5 5.7 6.08493254189792 b
9 |95 6.1 |6.08493254188782
1 0.2 6 |6.60705229515408 ]
1 16.4 3 [11.450311380175
12 15.9 7.4 [11.047075843313
13 |10 6.5 |6.45727580257655
1 0.1 6.6 |6.53210751087823 ]
| 15 |15.7 11.7 |10.8863375673607
16 15.5 11.8 |10.725923084298 | <
W4T+ W] Dubeuphan tichthongke B/ €/ D/ E/F/ 6/ H/ 1/ 1) [« l" 66

H m do tinh-H m qua tuong quan

v

File Edit

Kiém tra sai léh 2 mau bat ép bang tiéu chuan t: Variable Data/Two sample

comparisions/Paired samples. Trong hop thoai chon bién so sanh cho tirmg mau.

Define Measure | Analyze | Improve Control Forecast SnapStats!!

Variable Data 4 One-Variable Analysis...
Attribute Data » Capability Analysis ’
Hypothesis Tests » Basic Control Charts 4
Reliability Analysis » Outlier |dentification...
nm Distribution Fitting ’
Independent Samples... Two Sample Comparisons ’
Paired Samples... Multiple Sample Comparisons »

Multivariate Methods N

o ]

Dem ample 1:
H m do tinh 2 L
[Fm do i

[V Sort column names

[Select]

Cancel I Delete | _[rmsfam...l Help |

v

Kiém tra sai léch giita hai mau c6 chuan hay khong: Trong hop thoai Tables chon

Summary Statistics va trong Graphs chon Normal Probability Plot
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Tables n

[¥ Summary Statistics

[~ Frequency T abulation
[~ Percentiles

™ Stem-and-Leaf Display
[™ Confidence Intervals

[v Hypothesis Tests

oKk | Cancel Al | Help |

Graphs n

I Box-and-Whisker Plot
I Frequency Histogram
I~ Quantile Plot
Iv Narmal Probability Plot
I~ Density Trace
I~ Symmetry Plot

oKk | Cancel | Al | Help |

Summary Statistics for H m do tinh-H m qua tuong quan

Count 40
Average 0.0617335
Standard deviation [2.11221
Coeff. of variation |3421.49%

Minimum -5.32
Maximum 4.66881
Range 9.98881
Stnd. skewness -0.538061
Stnd. kurtosis 0.81107

Normal Probability Plot

99.9F T T T T T .

0 © ©
o U1 ©
T T T

percentage
N g
o O
T T

N =) |
ID

o

54 -34 -14 06 26 46 6.6
H m do tinh-H m qua tuong quan

Két qua trén cho thay sai 1éch giita cic cap quan sat H ¢6 phan bd chuén, véi sai tiéu chuan do
1éch va nhon nam trong pham vi +2 va biéu dd xac suat kha bam sat duong chéo chuén.
v~ Kiém tra su sai khac giita cac cip quan sat trén cing mot mau: Trong hop Table chon
Hypothesis
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Tables n

I Analysis Summary

I™ Frequency Tabulation
I™ Percentiles

| Stem-and-Leaf Display
I” Confidence Intervals

[V Hypothesis Tests

0K | Cancel All Help

Hypothesis Tests for H m do tinh-H m qua tuong quan
Sample mean = 0.0617335

Sample median = -0.0459924

Sample standard deviation = 2.11221

t-test

Null hypothesis: mean = 0.0

Alternative: not equal

Computed t statistic = 0.184848

P-Value = 0.854306

Do not reject the null hypothesis for alpha = 0.05.

O day dung tiéu chuan t dé kiém tra sai léch gitra H do tinh va H qua md hinh, véi gia thuyét Ho
(Null Hypothesis) 14 trung binh sai 1éch giita 2 miu = 0. Két qua cho ra P-value = 0.854 > 0.05,
c6 nghia khong thé bac bo giai thuyét Ho, hay noi khac trung binh sai 1éch 1a gan bang 0, hay
hai miu chua c6 su sai khac, hay H wdc tinh qua phuong trinh 13 bam sat voi sb lidu do truc tiép
va ¢6 thé sir dung phuong trinh vao thuc té.

4 TIEU CH’UAN PHI THAM SO Df: SO SANH NHIEU MAU
QUAN SAT PQC LAP HOAC CO LIEN HE

Trong str dung tiéu chudn t noi trén chi ap dung dé so sanh tdi da 2 mau doc lap hodc bat cip va
cac mau déu phai thoa mén 2 diéu kién 13 phan bd chuin va phuong sai bang nhau. Trong thuc
té s6 mau quan sat c6 thé >2 va cac didu kién rat mau khong bao dam yéu cau chuan va phuong
sai bang nhau.Truong hop nhu vdy, khong thé ap dung tiéu chuan t va nhu vy cac tiéu chuin
thdng ké phi tham s6 can duoc sir dung.

4.1 Tiéu chuan phi tham sé kiém tra cac mau déc lap

Tiéu chudn nay chi doi hoi diy s liéu quan sat doc lap ctia mdi mau 1a lién tuc. D6 1 tidu chuin
phi tham sé Kruskal Wallis va Friedman.

Tiéu chuan phi tham s6 Kruskal Wallis va Friedman 1a kiém tra gia thuyét Ho trong d6 day dir
liéu cac mau duoc xem la déng nhét. Dt lidu quan sat cua tat ca cac mau két hop chung va duoc
xép hang (thtr t), tir d6 tinh trung binh thir hang (Median) cho ting mau va dem so sanh véi
nhau.

26



Vi du trong truong hop so sanh hai mau doc lap theo hai phuong phap trong cy thong 3 1a 1a
cdy con va ré trin, véi s6 liéu quan sat kha 16n (>90ciy) nhung ca hai mau déu chua dat chuén.
Do d6 néu ap dung t so sanh s& chua di do tin cdy. Trong truong hop ndy nén sir dung tiéu chuan
phi tham s6 Kruskal Wallis va Friedman dé so sanh vi n6 loai trir duge yéu cAu chuén.
Str dung Stat dé kiém tra thong ké theo Kruskal Wallis va Friedman nhu sau:
v" So sanh nhiéu miu bing phuwong phap phi tham sé: Variable Data/Multiple- Sample
Comparisions/Multiple-Sample Comnparirion. Trong hop thoai chon cic mau so
sanh.

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

@ B Veriable Data , One-Variable Analysis... m #9472 @
B o Attribute Data v Capability Analysis ’ ¥ L] M Row|
’ g Hypothesis Tests 4 Basic Control Charts »
E g Reliability Analysis 3 Qutlier |dentification...
— Distribution Fittin » (-
.| StatReporter Th' Stat _ ? i . .
This proce Two Sample Comparisons » fatafile. It constructs various statistical tests
StatFolio Comments 5::5;, mtl‘ Mulliple Samplz Compasisons . Subset Anslysis...
] Multiple-Sample Comparif | Sopion Muttivariste Methods » Eactor Means Plot...
forp o THESE Multiple-Sample Comparison... |
R ise Statistics...
[ [Betweengroups | 129.639 [T J1ee B ———
-

H cay conm
H re tran m

[Select:]

l
v Sort column names

0K I Cancel I Delete | Ivanslorm.,l Help I

v" Trong hop thoai chon céc chi tiéu mé ta thong ké va danh gia nhu sau:

¥ Summary Statistics
[~ ANDVA T able

[v Table of Means
[ Multiple Range Tests

I~ Wariance Check

[V Kruskal‘wallis and Friedman Tests
[” Mood's Median Test

ok | Cancel | Al Help
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Graphs

I” Graphical ANOVA
[~ Means Plot

[” Box-andwhisker Plot

I” Residual Plots

I Analysis of Means [ANOM) Plot

v Medians Plat

0K | Cancel All Help
Summary Statistics
Count [Average |Standard Coeff. of Minimum |Maximum [Range |Stnd. skewness
deviation variation
Hcaycon (92 11.6043 |1.59993 13.7873% 8.0 15.0 7.0 -2.23744
m
Hretranm |93 13.4032 |1.46565 10.9351% 8.0 16.5 8.5 -3.38989
Total 185 12.5086 |1.77578 14.1964% 8.0 16.5 8.5 -3.0257
Stnd. kurtosis
H cay con [-0.398833
m
H re tran m |3.8466
Total 0.502338
Table of Means with 95.0 percent LSD intervals
Stnd. error
Count |Mean (pooled s) Lower limit  |Upper limit
Hcayconm |92 11.6043 ]0.159919 11.3812 11.8275
Hretran m 93 13.4032 10.159057 13.1813 13.6251
Total 185 12.5086
Kruskal-Wallis Test
Sample Size | Average Rank
Hcayconm |92 63.9402
H retran m 93 121.747

Test statistic = 54.3713 P-Value = 0.0
The StatAdvisor

The Kruskal-Wallis test tests the null hypothesis that the medians within each of the 2 columns is the same. The data from
all the columns is first combined and ranked from smallest to largest. The average rank is then computed for the data in
each column. Since the P-value is less than 0.05, there is a statistically significant difference amongst the medians at the
95.0% confidence level. To determine which medians are significantly different from which others, select Box-and-

Whisker Plot from the list of Graphical Options and select the median notch option.

28




Median Plot with 95.0% Confidence Intervals
14F ]
13.5F I 9

11.5F 3

response
o
N
o W
T
1

= f
N

T
1

11F ]
Hcay conm Hretranm

Két qua trén cho thdy hai mau chua dat chuan, do d6 néu st dung tiéu chuan t s& chua ¢ do tin
cdy. Két qua kiém tra theo Kruskal-Wallis cho thay P-value = 0.0 < 0.05, ¢ nghia 1a day phan
bd s6 liéu quan sat cta hai mau trong theo hai phuong phép khac nhau 14 c6 sy sai khac c6 ¥
nghia ¢ do tin cay 95%. Qua biéu dd cho thiy trung binh vi tri xép hang cua cay trong bang ré
tran cao hon bang cay con. Do vy nén ap dung phuong phép trong bang ré tran.

Vi du khac cho viéc kiém tra trén hai mau doc lap theo tiéu chudn phi tham sd. Dir liéu 1a gia tri
tang truong chiéu cao cdy téch (H, cm) khi trong lam giau rimg khop trén 4 loai da me. Kiém tra
c6 hay khong sy sai khac ting trudng téch & rimg khop véi 4 loai da me khac nhau (4 mau).
v” Nhap dit liéu tir Excel vao Stat, trong d6 diy sinh trudng chidu cao H) cua cay téch
duoc xép theo timg loai ¢4 me khac nhau (4 loai tng voi 4 cot):

B = <C\1-TaphuanThong Ke Gia Lai\Du lieu phan tich thong kexls> . 2

stt H tren Bazan H tren Cat ket H tren Macma axit H tren Phien set Col 6 Col 7 Col 8 Col 9 Co 2

L1

G e w N

8

9

10
11
12
13
14
15
16

17
M 4 » MW Dubeuphantichthongke B C D E F G H 1 J “ »

v" So sanh nhiéu miu bang phwong phap phi tham sd: Variable Data/Multiple- Sample
Comparisions/Multiple-Sample Comnparirion. Trong hop thoai chon cic mau so
sanh.

29



H tren Bazan ~
H tren Cat ket

H tren Macma axit

H tren Phien set

(Select]

I

¥ Sort column names

0K I Cancel | Delete I ]‘_lansfarmﬁl Help I

v" Trong hop thoai chon céc chi tiéu mé ta thong ké va danh gia nhu sau:
X

I~ Analysis Summary
W Summary Statistics
[ ANDVA Table

I™ Variance Check
W Kmuskalwalis and Friedman Tests
I~ Mood's Median Test

ok | Canced | Al | Hep |

[~ Scatterpiot

[™ Graphical ANOVA,

™ Means Plot

IV Box-and-whisker Plot

I Residual Plots

™ Analysis of Means [ANOM) Plot
™ Medians Plot

ok | cencel | a | Help
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Summary Statistics

Count |Average |Standard deviation |Coeff. of variation |Minimum [Maximum |Range
H tren Bazan 4 28.2266 |2.63492 9.3349% 25.9612 31.2749 5.31372
H tren Cat ket 41 48.4679 |(23.4149 48.3101% 17.43 131.003 113,573
H tren Macma axit |16 28.4396 |11.5254 40.5259% 14.8588 59.6269 44,7681
H tren Phien set 3 37.2191 |1.96236 5.27246% 35.0056 38.7456 3.74002
Total 64 41.6684 |(21.6131 51.8693% 14.8588 131.003 116.144
Stnd. skewness Stnd. kurtosis
H tren Bazan 0.28028 -1.64562
H tren Cat ket 4.11222 4.25107
H tren Macma axit |2.36311 2.01465
H tren Phien set -0.977387
Total 5.99291 7.47169

Kruskal-Wallis Test

Sample Size  [Average Rank
H tren Bazan 4 19.0
H tren Cat ket 41 39.0732
H tren Macma axit 16 18.625
H tren Phien set 3 34.6667

Test statistic =16.1389 P-Value = 0.00106202
The StatAdvisor

The Kruskal-Wallis test tests the null hypothesis that the medians within each of the 4 columns is the same. The data from
all the columns is first combined and ranked from smallest to largest. The average rank is then computed for the data in
each column. Since the P-value is less than 0.05, there is a statistically significant difference amongst the medians at the
95.0% confidence level. To determine which medians are significantly different from which others, select Box-and-
Whisker Plot from the list of Graphical Options and select the median notch option.

Box-and-Whisker Plot

H tren Bazan | }:|4
H tren Cat ket ! + 1l o o ®
H tren Macma axit —H |+ —
H tren Phien set Hl
(‘) 3‘0 GIO 9‘0 léO lE‘SO
response

Két qua kiém tra theo Kruskal-Wallis cho thdy P-value = 0.000106 < 0.05, c6 nghia 1 diy phan
b6 s6 liéu quan sat ting truong chiéu cao téch trén 4 loai d4 me c6 su sai khac ¢ y nghia & do
tin cdy 95%. Qua biéu d6 cho thdy trung binh vi tri xép hang cua cay téch trén d4 me Cat két 1a
t6t nhat va kém nhit 1a trén Macma axit.

4.2 Tiéu chuan phi tham sé kiém tra cac mau lién hé

Trong trudng hop ¢ hai hay nhiéu hon cic mau c6 lién hé v&i nhau; ngoai ra chua dat phan b
chudn, phuong sai bang nhau nén khong thé sir dung tiéu chudn t bat cip (v6i 2 mau); thi tiéu
chuan phi tham s6 1a thich hop dé so sanh.
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- Truong hop hai mau lién hé, c6 thé sir dung tiéu chuin phi tham sé Wilcoxon, trong
d6 chénh 1éch giita cac cap dit liéu dugc xép hang va tinh gia trj trung vi Median cho
tirng mau, sau d6 so sanh su sai khac

- Trudng hop co nhiéu mau lién hé thi tiéu chuin Kendall c6 thé dugc st dung dé so
sanh sy sai khac giita cac diy phan bd dir lidu cua cac mau

St dung vi du chidu cao duogc do truc tiép va thong qua mo hinh tuong quan, st dung cac tiéu
chuén phi tham s6 Wilcoxon va Kendal dé so sanh su sai khac trong SPSS nhu sau:

v~ Nhap dir liéu trong SPSS tr Excel véi tung cap dir liéu H theo tung cay:

15 [D. - IBM SPSS Statistics Data Editor - o IEM
File Edit View Data Transform Analyze Direct Marketing Graphs Ulilities Add-ons Whm Help

SRl » BHA A HE BLE 4909

7:Dem 9.6000 Visible: 3 of 3 Variables
Decm Hmdotinh | Hmquatuongquan var var | var | var | var | var | var || var | var | var | var
1 31.3000 22 0000 242
| 2 32 0000 21.8000 248
| 3 306000 21.5000 236
| 4 27.9000 21.6000 212
| 5 10.2000 6.4000 66
| 6 10.2000 6.5000 66
7 5.9000 62
| 1] 9.5000 5.7000 6.1
| 9 9.5000 6.1000 6.1
10 10.2000 6.0000 66
1" 16.4000 7.3000 15
12 15.9000 7.4000 1.0
13 10.0000 6.5000 65
14 10.1000 6.6000 65
15 15.7000 11.7000 109
16 15.5000 11.8000 107
17 6.7000 3.5000 41
18 6.8000 3.6000 41
19 11.9000 8.0000 79
20 11.9000 8.1000 79
21 15.5000 12.1000 10.7 ||
» hd
L e ——————————————— o ————— I+

IBM SPSS Stalistics Processor is laady

- on i, fi M 3T .l ENG E1BPM

v Su dung tiéu chuan ph1 tham s6 dé so sanh tr 2 dén nhleu mau lién hé:
Analyze/Nonparametric Test/Related Samples

T X
File Edt View Data Transform Insen Format Analyze DirectMarketing Graphs Utilies Add-ons Window Help
SHeRAMe | .. (OO ER =S N
escripth stics »
€ += BT -
2 Compare Means »
R Log - -
& {8 Nonparametric Tesf Nonparame General Linear Model »
EyTite Generalized Linear Models »
(@& Notes [DataSet1] e ’
([ Active Dataset xed Modeis
(@& Model Viewer Correlate »
B Log Regression »
=] Nonparametric Tes =
E Tite Loglinear » v
: NotesD - I Neural Networks * lest Sig. Decision
Active Datase! -
»
(@ Model Viewer The medi sl - Retain the
Log 1 Hmqua Dimension Reduction » }s Sign 1.000 null A
5 Nonparametric Tes| tinh equa| scale ’ hypothesis.
Title
| E Notes The medi|  NonparameticTests: b | A oneSample..
([ Active Dataset 2 Hmdoti Forecasting * | A independent Samples.
(@ Model Viewer AUARSQ Survival » -
B Log = A Related Samples.
& (& Nonparametric Tes N s DL . Legacy Dialogs »
B Tite [ Missing Value Analysis.. 53 Retain the
t Notes The distri an's Two-
% Active Dataset 3 im qua Multiple Imputation » halysis of 1.000 :‘;gothesis
L@ Model Viewer Complex Samples » [eby
@ Log Quality Control )
& {8 Nonparametric Tes! C -
) Title The distri ROC Conec S Retain the
(g8 Notes 4 H'm qua tuong quan are the same. _kendal's 1.000  null
q 94 Coefficient of hypothesis.
L[ Active Dataset Concordance
+ & Model Viewer
@ Log ymp are displayed. The level is .05
~]
Related Samples... IBM SPSS Statistics Processor is ready H: 494, W: 546 pt.

~ oz, A & M ENG 519PM

v Trong hop thoai voi Tab Fleld dua céc bién so sanh vao
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ovisane | s s
2xmt:wmm Q Select ony 2 test fislds to run 2 related sample tests.
Fields - TestFisics
S 3 | Hmdotinh
Hm
e §dals|
(2 run)] _paste ]| uset | conce || @ vetp

v" Trong hop thoai véi Tab Setting/Choose Tests: Chon Wilcoxon dé so sanh hai miu
theo Median va Kendall dé so sanh diy phan bd ctia 2 dén nhiéu mau

‘| © Automatically choose the tests based on the data
® Customize tests
rTestfor Change in Binary Data

Test Options

- rCompare Median Difference to Hypothesized
R | &
[ Sign test (2 samples)

[¥ Wilcoxon matched-pair signed-rank (2 samples)

User-Missing Values

[7] McNemar's test (2 samples)

Define Success.

~Estimate Confidence Interval

a
[7] Marginal Homogeneity test (2 samples)

&
I”] Cochran's Q (k samples)
[ Hodges-Lehman (2 samples)
Define Success
o ~Quantify

= &

VK of (k
Multiple cor Al pairwise - ]

[ Test for Change in Multinomial Data Compare Distributions 1

&

| Friedman's 2-way ANOVA by ranks (k samples)

Multiple comparisons: |All pairwise -

(B> Run)| paste || Reset || Cancel || @ Help)
v" Két qua so sanh cac mau lién hé theo Wilcoxon va Kendall nhu sau:

Hypothesis Test Summary

l Null Hypothesis . Test < Sig. Decision
Related-
The median of differences between  Samples Retain the
1 Hm do tinh and H m qua tuong Wilcoxon 936 null _
quan equals 0. Signed Rank hypothesis.
Test
gelateld- SR
NPT . amples etain the
2 Jiedetibunstim dofohand iGndals 1000
q g4 © Coefficient of hypothesis.
Concordance

Asymptotic significances are displayed. The significance level is .05.
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- Kiém tra theo Wilcoxon véi 2 mau lién hé theo Median cho thay Sig. = 0.936 > 0.05,
c6 nghia 14 chua thé bac bo gia thuyét Ho véi hai trung vi 1a bang nhau. Nhu vay viéc
xac dinh H qua do truc tiép va qua tuong quan 14 chua c6 sai khac. C6 thé sir dung
twong quan dé giam chi phi do dém.

- Kiém tra ddy phan bd ctia hai mau theo Kendall cho thdy Sig. = 1.0 > 0.05, nhu vay
Ho duogc chap nhéan, hay noi khac chua cé sy sai khac H giira hai ddy s liéu do H
tryc tiép va qua phuong trinh. C6 thé sir dung phuong trinh dé giam chi phi diéu tra.

Trong vi du trén, tiéu chuan Kendall duoc so sanh véi 2 mau lién hé; tuy nhién tiéu chuan nay
duoc sir dung tot khi ¢ trén 2 mau lién hé.

5 PHAN TICH PHUONG SAI

Phén tich phuong sai 13 mot trong nhitng phuong phap phan tich thong ké quan trong, dic biét
I trong cac thi nghiém gidng, thi nghiém cac nhin t6 tac dong dén hiéu qua, chat lwgng cla cay
trong, vt nudi, gieo uom, kiém nghiém xuit xr cdy trong. Chu yéu danh gia anh hudng ctia cac
cong thirc, nhan t6 dén két qua thi nghiém, 1am co s& cho viée lwa chon cong thirc, phwong phap
t6i wu trong ndng 1am nghiép.

5.1. Phan tich phwong sai 1 nhan t6 v&i cac thi nghiém ngau
nhién hoan toan
Phan tich nay c6 mot nhan td nhu xuét xa cay tréng, mat do tréng khéc nhau, ché d6 chim séc
khé&c nhau, ....C6 nghia trong d6 ¢6 a cong thirc, mdi cong thirc duogce 1ap lai m 1an, sb 1an 1ap cua
mdi cong thirc co thé bang hodc khong bing nhau.
Trong truong hop ndy c6 thé st dung chuwong trinh phan tich phuong sai mot nhan té dé kiém
tra anh hudng ctia cac cong thirc dén két qua thi nghiém.

Céach bb tri thi nghiém trén hién trwong dé phén tich phwong sai 1 nhén t6

Cac cong thirc S6 1an lap lai

cua 1 nhén to 1 2 3 m
1 11 12 13 Im
2 21 22
a al a2 am

Vi du: Panh gia két qua khao nghiém xuat x{r Pinus caribeae tai Lang Hanh-Lam Ddng.
Thi nghiém 7 Xuét X vGi 5 xuét xa lap lai 4 1An, con 2 xuét xr chi duge lap lai 2 1An vao nim
1991.

7 xudt xir P.caribeae dugc tro”‘ng thuc té, dwoc danh s6 va lap lai nhu sau:
1: Xuat x¢  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«
7. P.little asaco (Bahamas) 2«
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o MB>i xuét xir tmg v6i 1 14n 1ap duogc trong 25 cdy, v6i cu ly 3x2m, tong dién tich b tri
thi nghiém la 1ha.

o Céc didu kién dat dai, vi khi hau, dia hinh, chim soc...déu dugc dong nhét, nhan t6 thay
ddi dé khao sat chi con lai 13 cac xuét x(r khac nhau.

o Tai thoi diém diéu tra (1996), cy trong trong cac 6 thi nghiém c6 tudi 1a 5. Tién hanh do
dém toan dién cac chi tiéu dudng kinh ngang nguc (D), chiéu cao (H), dudng kinh tan
(Dy), pham chat, tia canh, hinh than. Sir dung 2 chi tiéu D va H dé danh gia sinh truong
clia cac xuat xtr thir nghiém.

Dung phan tich phuong sai 1 nhan t6 dé kiém tra su sai khac sinh truong D13 cua 7 xuét xir
trong Statgraphics

v” Nhap dit liéu tir Excel vao Stat: Trong d6 c6 hai cot: Cot nhan t6 1a xuét xtr khac
nhau, cot thir hai la chi tiéu danh gia (D) theo tirng nhan t6:

B <C\1 - Tap huan Thong Ke Gia Lai\Du lieu phan tich thong ke.xls> [ ||= )| 22

Xuat xu D cm Col3 | Col4 | Col5 | Col 6 | Col7 | Col8 | Col 9 | Col 10 col 11 *

10.8
11.2
10.4

[ RN ST RS R R

D | | | | W W W W R NIN "y R R
© =3 3
oy
o

B R e e e
o e w NP e

11.5

16 8.7

17 5 14.2 v
W/ 4 » M Dulieuphantichthongke /B /C/ D/ E/F/ G/ H/ 1/ 4 »

v" Str dung phan tich ANOVA 1 nhan t6 trong Stat: Improve/Analysis of
Variance/One-Way ANOVA va xac dinh dit liéu phu thudc vao nhdn té danh gia

-

11 STATGRA
File Edit Define Measure Analyze | Improve Control Forecast SnapStats! Tools View
= d Analysis of Variance ’ One-Way ANOVA...
% D Regression Analysis ’ Multifactor ANOVA...
’ 51 Experimental Design Creation ’ Median Polish of Twoway Table...
@l Experimental Design Analysis ’ Multi-Vari Chart...
s |
— Xu| Variance Components...
= | StatReporter )
- General Linear Models...
StatFnlin Carmments
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D cm Dependent Variable:

|Dcm

Factor:

IE, |><uat w

[Select)

[v Sort column names

0K I Cancel | Delete | lransform...l Help |

v” Chon xut ra céc chi tiéu phan tich, danh gia va d6 thi nhu sau:

I™ Summary Statistics
¥ ANOVA Table

[V Table of Means

[V Multiple Range Tests
I Wariance Check

7 Kruskalwallis Test
[~ Mood's Median Test

ok | cancel |

[~ Graphical ANOVA

I Means Plot

IV Bow-andwhisker Plot

I Residual Plots

[ Analysis of Means [ANOM) Plot
™ Medians Plat

oK I Cancel

ANOVA Table for D cm by Xuat xu

Source Sum of Squares [Df [Mean Square |F-Ratio P-Value
Between groups  [37.0596 6 6.1766 5.22 0.0033
Within groups 20.1 17 1.18235

Total (Corr.) 57.1596 23

The StatAdvisor

The ANOVA table decomposes the variance of D cm into two components: a between-group component and a within-
group component. The F-ratio, which in this case equals 5.22399, is a ratio of the between-group estimate to the within-
group estimate. Since the P-value of the F-test is less than 0.05, there is a statistically significant difference between the
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mean D cm from one level of Xuat xu to another at the 95.0% confidence level. To determine which means are
significantly different from which others, select Multiple Range Tests from the list of Tabular Options.

Table of Means for D cm by Xuat xu with 95.0 percent LSD intervals

Stnd. error

Xuatxu |Count |Mean (pooled s) Lower limit  |Upper limit
1 4 10.575 0.54368 9.7639 11.3861

2 4 10.825 0.54368 10.0139 11.6361

3 4 10.1 0.54368 9.2889 10.9111

4 4 10.0 0.54368 9.1889 10.8111

5 2 13.55 0.76888 12.4029 14.6971

6 4 12.0 0.54368 11.1889 12.8111

7 2 8.4 0.76888 7.25293 9.54707
Total 24 10.7458

The StatAdvisor

This table shows the mean D cm for each level of Xuat xu. It also shows the standard error of each mean, which is a
measure of its sampling variability. The standard error is formed by dividing the pooled standard deviation by the square
root of the number of observations at each level. The table also displays an interval around each mean. The intervals
currently displayed are based on Fisher's least significant difference (LSD) procedure. They are constructed in such a way
that if two means are the same, their intervals will overlap 95.0% of the time. You can display the intervals graphically by
selecting Means Plot from the list of Graphical Options. In the Multiple Range Tests, these intervals are used to determine

which means are significantly different from which others.

Multiple Range Tests for D cm by Xuat xu

Method: 95.0 percent Duncan

Xuat xu

Count

Mean

Homogeneous Groups

7

2

8.4

X

10.0

XX

10.1

XX

10.575

X

10.825

X

12.0

XX

O |FP|W|™

[C] EEN) S SN RSN NN

13.55

X

ontrast

Sig.

Difference

-0.25

0.475

0.575

<*

-2.975

-1.425

<*

2.175

0.725

0.825

<*

-2.725

-1.175

<*

2.425

0.1

<*

-3.45

-1.9

1.7

<*

S

-2.0

1.6

1.55

<*

ONID)

OO IWIWIWW[IN[ININININ(FIFPIRP(FPIFR O

o7
-3
-4
-5
-6
o7
-3
-4
-5
-6
7
-4
-5
-6
o7
-5
-6
7
-6
7
7

<*

3.6

* denotes a statistically significant difference.
The StatAdvisor

This table applies a multiple comparison procedure to determine which means are significantly different from which others.
The bottom half of the output shows the estimated difference between each pair of means. An asterisk has been placed next
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to 8 pairs, indicating that these pairs show statistically significant differences at the 95.0% confidence level. At the top of
the page, 3 homogenous groups are identified using columns of X's. Within each column, the levels containing X's form a
group of means within which there are no statistically significant differences. The method currently being used to
discriminate among the means is Duncan's multiple comparison procedure. With this method, there is a 5.0% risk of calling
one or more pairs significantly different when their actual difference equals 0.

Box-and-Whisker Plot
. r r r
2 g
3 -
S

Xuat xu
S

- Bang két qua ANOVA nhén dugc P-value = 0.0033 < 0.05, din dén bac bo gia thuyét
Ho vé su bang nhau cia cic trung binh miu; c¢6 nghia 1 trung binh D & cac xuét xr
la c6 su sai khac & muic 95%.

- Bang Table of Means for D cm by Xuat xu with 95.0 percent LSD intervals: Cho két
qua trung binh D va bién dong & do tin cdy 95% & mdi xuét xir

- Bang Multiple Range Tests for D cm by Xuat xu: Néu chi dirng lai kiém tra ANOVA
thi m&i cho biét 1a cac xuat xi ¢6 sai khac nhau vé D, tuy nhién chua cho biét su khac
biét giira tirng xudt xt voi nhau dé hra chon xuét x( t6i wu. Bang nay chi ra su khac
nhau giita D binh quan ctia cac xuat xir & mirc 95% va xép nhom dong nhat theo tiéu
chuan Duncan. Két qua cho thay xuat x@r 5 t6t nhat va chua c6 sy khac biét voi xuat
6 nhung sai khac 1& v6i xudt xtr 2. Két qua nay ciing dwgc minh hoa trong biéu do.
Nhu vy trong nghién ctru ndy, xudt xtr 5 1a P.R482 (Australia) s& cho sinh truong t6t
nhat va dugc lya chon.

5.2. Phan tich phwong sai nhiéu nhan té
Trong céc thi nghiém ngudi ta thudng so sanh va phan tich tac dong dong thdi nhidu nhan t6 1én
két qua thi nghiém nhu: ning sut, sinh khdi...
5.2.1. Phan tich phwong sai 2 nhén té véi 1 lan 1gp lgi: (B6 tri thi nghiém theo khoi
ngau nhién day du (Randomized Complete Blocks) (RCB):
Kiéu bd tri thi nghiém RCB thudng dugc sir dung, nhan td A chia lam a cAp va nhan t6 B (Lan
lap) dugc chia b cap (khdi), t6 hop 2 nhan t6 chi ¢ 1 lan Lip (1 6 thi nghiém).

B tri thi nghiém trén hién truong

Lip 1 Lip 2 Lip 3 Lip 4
Al Aa A2 A2
A2 A4 A3 A3
A3 A3 Aa Al
A4 A2 A4 A4
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| Aa | Al | Al | Aa |

Nhan t6 B duoc chia thanh b khdi, @ mdi khdi bb tri a cong thirc clia nhan t A mot cach ngau
nhién.

Vi dy: Panh gia két qua khao nghiém 16 xuét xit Pinus kesiya tai Lang Hanh-Lam Pdng: 16 xuat
xtr P kesiya da duoc trong khao nghiém tai tram thyc nghiém Lang Hanh nim 1991. Viéc bé tri
thi nghiém da duoc tién hanh theo khdi ngau nhién day da RCB (Randomized Complete Blocks),
bao gdm 16 cong thirc chi thi 16 xuat x{r va dugc lap lai & 4 (khoi)

16 xuat xr P kesiya duoc danh s6 nhu sau:
1: Xuatxtt  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: Z0 khua.

15: Aung ban.
16: Jingdury.

o M®di cong thirc tng v6i 1 1an lip duoc trdng 25 cdy, v6i cu ly 3x2m, tong dién tich bd tri
thi nghiém la 1,5ha.

o Céc khi hau, dia hinh, chim séc...déu duoc dong nhét, nhan t thay d6i dé khao sat chi
con lai 14 cac xudt xir va cap déat khac nhau.

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

Dung phan tich phuong sai nhiéu nhan t dé kiém tra trong Stat:

v~ Nhép dir liéu tir Excel vao Stat: Goém 3 truong dir liéu: Nhan t6 xut xr, lan lap (khéi)
va truong dit liéu quan sat tng v6i timg xudt xi 1 1an 1ap lai.
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Xuat xu Lan lap Dcm Col4 | Col5 | Col 6 | Col7 | Col8 | Col 9 | Col 10 *
1 1 1 11.4
2 1 2 11.3
3 1 3 10.8
4 |1 4 [13.3
5 2 1 11.4
[ 2 2 11.6
7 2 3 10.9
g8 |2 4 [10.9
9 3 .1 '11.7
10 |3 |2 [12.6
1 |3 3 [11.7
12 |3 1 12.6
13 4 1 13.7
14 4 2 12.1
15 4 3 11.6
16 |4 1 11.7
17 5 1 14.1 | [ | | | [ | Id
4 4| » ¥| Dulieuphantichthongke /B C,/ D/ E/F/ G/ H/ 1/ J/ 4] >

v" St dung phan tich ANOVA nhiéu nhdn t& trong Stat: Analysis of
Variance/Multifactor ANOVA

H1
File Edit Define Measure Analyze | Improve Control Forecast SnapStats! Tools View
= -\ Analysis of Variance » One-Way ANOVA...
. D Regression Analysis » ‘ Multifactor ANOVA...
‘ o Experimental Design Creation » Median Polish of Twoway Table...
E g Experimental Design Analysis » Multi-Vari Chart...
— Xu Variance Components...
StatReporter i
) General Linear Models...

ED cm ependent Variable:
Lan lap g I i
Huat xu ' Dcm
Factors:
I\-., Huat wu A
Lan lap
v
Covariates;
[Select)
¥ Sort columin names |\\ I

| 0K I Cancel | Delete | lrmsfam._.l Help |

v~ Xuét ra chi tiéu thong ké danh gia va do thi so sanh:
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Tables

v ANOWVA Table
W Table of Means

v Multiple Range Tests

oK | Cancel Al

| Help

Graphs

| Beatterplot

I~ Graphical ANDVA

v Means Plat

I Interaction Plot

I Residuals versus Factor Levels

I Residuals versus Predicted

oK | Cancel Al

Help

Analysis of Variance for D cm - Type 111 Sums of Squares

Source Sum of Squares [Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS

A:Xuat xu 81.775 15 |[5.45167 7.72 0.0000

B:Lan lap 3.47625 3 1.15875 1.64 0.1931
RESIDUAL 31.7587 45 10.70575

TOTAL (CORRECTED) 117.01 63
All F-ratios are based on the residual mean square error.
Table of Least Squares Means for D cm with 95.0 Percent Confidence Intervals

Stnd. Lower Upper

Level Count |Mean Error Limit Limit
GRAND MEAN 64 11.8875

Xuat Xu

1 4 11.7 0.420045 [10.854 12.546

2 4 11.2 0.420045 [10.354 12.046

3 4 12.15 0.420045 [11.304 12.996

4 4 12.275 0.420045 |11.429 13.121

5 4 13.775 0.420045 |12.929 14.621

6 4 12.1 0.420045 |11.254 12.946

7 4 12.525 0.420045 |11.679 13.371

8 4 13.9 0.420045 |13.054 14.746

9 4 12.4 0.420045 |11.554 13.246

10 4 11.75 0.420045 10.904 12.596

11 4 12.35 0.420045 |11.504 13.196

12 4 11.55 0.420045 |10.704 12.396

13 4 12.225 0.420045 |11.379 13.071

14 4 9.35 0.420045 [8.50398 [10.196

15 4 9.975 0.420045 [9.12898 [10.821

16 4 10.975 0.420045 ]10.129 11.821

Lan lap

1 16 12.2625 ]0.210022 |11.8395 |12.6855

2 16 11.8813 ]0.210022 |11.4582 ]12.3043

3 16 11.7687 0.210022 |11.3457 |12.1918
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[4 [16 [11.6375 [0.210022 [11.2145 [12.0605 |

Multiple Range Tests for D cm by Xuat xu
Method: 95.0 percent Duncan

Xuatxu |Count |LSMean |LS Sigma [Homogeneous Groups
14 4 9.35 0.420045 |X

15 4 9.975 0.420045 [XX

16 4 10.975 0.420045 XX

2 4 11.2 0.420045 XXX
12 4 11.55 0.420045 XX
1 4 11.7 0.420045 XX
10 4 11.75 0.420045 XX
6 4 12.1 0.420045 XX
3 4 12.15 0.420045 XX
13 4 12.225 0.420045 XX
4 4 12.275 0.420045 XX
11 4 12.35 0.420045 XX
9 4 12.4 0.420045 X
7 4 12.525 0.420045 X
5 4 13.775 0.420045 X
8 4 13.9 0.420045 X

Multiple Range Tests for D cm by Lan lap
Method: 95.0 percent Duncan

Lanlap |Count |LSMean |LSSigma [Homogeneous Groups
4 16 11.6375 0.210022 |X
3 16 11.7687 0.210022 |X
2 16 11.8813 0.210022 |X
1 16 12.2625 0.210022 |X

Means and 95.0 Percent LSD Intervals

14.7

13.7

12.7

11.7

D cm

10.7

9.7

[T [T T T T[T T T[T I T[T TT T[T TTTIT]
—
e

8.7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Xuat xu

Tur két qua rit ra két luan:
- Bang ANOVA:
v Giira cac xuat xir c6 P-value = 0.000 < 0,05, bac bo Ho; cd nghia 1a gitra cac
Xuét xtr ¢ sy sai khac vé sinh truong D
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v Giira céac 1an lap c6 P-value = 0.19 > 0.05, chdp nhan Ho; c6 nghia giita cac
lan 1ap chua c6 sy sai khéac, néi khac co su déng nhét diéu kién hoan canh &
cac lan 1ap, bao dam khach quan

- Bang Table of Least Squares Means for D cm with 95.0 Percent Confidence Intervals
chi ra gié tri trung binh D va bién dong & murc tin cdy 95% cho ting xudt xu.

- Bang Multiple Range Tests for D cm by Xuat xu chi ra cac nhém xuat xir dong nhat
va sai khac rd rét v6i cac nhom khac & do tin cay 95% theo Duncan. Két qua chi ra
nhoém bao gdm xuat xtr Lang Hanh (5) va Doiinthranon (8) 1a cac xuét x{ tot nhat va
sai khac ro rét voi cac nhom xuat xtr khac. Két qua biéu dién rd trén d6 thi

- Bang Multiple Range Tests for D cm by Lan lap ciing chi ra sy dong nhat & 4 lan lp.

5.2.2. Phdn tich phwong sai 2 nhédn t6 m lan lip
Truong hop phan tich phuong sau 2 nhan t6 m lan ldp: Nhan tb A c¢6 a cong thirc va nhan t6 B
c¢6 b cong thirc; va nay mdi to hop nhan té A va B duoc lip lai m 1an mot cach ngau nhién. Luc
nay ngoai viéc ddnh gia anh hudng cila timg nhan té A, B ta con phai tinh anh hudng qua lai ciia
ching dén két qua thi nghiém.

Vi du: Nghién ctru anh huéng cta hai nhan t6 thi nghiém 13 mat d6 va bon phan dén ning suit
cua Bong.

o Nhan to A: Mat do chia lam 3 cip: Al, A2 va A3

o Nh~én 3:6 B: Phan bon duogc chia lam 4 Im’rc: B1, B?S, B3 va B4.

o Moi to hop dugc thi nghiém 1ap lai ngau nhién 4 lan.

B6 tri thi nghiém 2 nhén t6 m lan Lip

Lap 1 Lap 2 Lap 3 Lap 4
Bl ,, P2 BY ,, B2 BY A1 B2 BY ,, B2
B3 B4 B3 B4 B4 B3 B3 B4
B \» Bl Bl A1 [B2 Bl A2 [B2 Bl A2 B2
B2 B4 B4 B3 B3 B4 B4 B3
B] A3 B2 Bl A3 B2 B A3 B2 Bl A3 B2
B4 B3 B4 B3 B4 B3 B3 B4
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Bang so li¢u ning suit bong theo té hop 2 nhén t6 va Lip lai 4 1in & mdt 6 hop
(D/v: Ta/ha

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

Str dung phan tich phuong sai nhiéu nhan t6 m lan lip trong Stat:

v' Nhap dir liéu tir Excel vao Stat: Gom 4 truong: Nhan t6 A (Mat do), nhan t6 B
(Phén bén), T hop: Nhan té A c6 3 cong thirc * Nhan t B c¢6 4 cong thic = 12
t6 hop duoc danh sé 1an lwot 13 1, 2, 3, ... 12; trudng cudi cung 13 chi tiéu danh
gi4 (ning suit Bon) twong tng theo timg td hop nhan té.

-
i} <CA\1 - Tap huan Thong Ke Gia Lai\Tai lieu tap huan\Du lieu phan tich thong kexls> [ = |[ & | =2
Mat do Phan bon To hop Hang suat ta ha Col 5 Col_6 Col =
1 |m B1 1 16 j
2 Al B1 1 14
3 | B1 1 21
4 Al Bl 1 16
5 |al B2 2 19
6 Al B2 2 20
8 Al B2 2 19
s |a1 B3 3 19
10 Al B3 3 21
11 |m B3 3 22
12 |m B3 3 20
13 A B4 4 1]
14 Al B4 4 24
15 |a B4 2 21
16 Al B4 4 17 =
4 4| »| M| Dulieuphantichthongke /B C/ D/ E/F,/ G/ H/ 1/J/[4] LI—I
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v St dung chic ning phin tich ANVA da bién; Improve/Analysis of
Variance/Multifactor ANOV A va nhap bién s6 phu thudc, cac nhan té anh huéng
trong hop thoai

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

@ B Analysis of Variance »|  One-Way ANOVA..

ﬁ D Regression Analysis » ‘ Multifactor ANOVA...

‘ 5t Experimental Design Creation » Median Polish of Twoway Table...
E S Experimental Design Analysis » Multi-Vari Chart...

— Mat Variance Components...
Statficportes General Linear Models...

il StatFolio Comments =

Col 5 Dependent Yariable:
Nang suat ta_ha INang suat ta_ha

Tohop

Factors:

Mat do A
Phan bon

Covariates:

(Select]

[V Sort column names I
(1].9 I Cancel | Delete | Irmslum...l Help |

v" Chon lya cac chi tiéu thong ké va do thi nhu sau:

™ Analysis Summary
v ANDVA Table

W Table of Means
W Multiple Flange Tests

Tes

ok | Cancel | Help

™ Scatterplot
I~ Graphical ANDVA,
v M

[ Interaction Plat
[ Residuals versus Factor Levels
™ Residuals versus Predicted

0K I Cancel Al Help
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v' Két qua nhu sau:

Analysis of Variance for Nang suat ta_ha - Type 111 Sums of Squares

Source Sum of Squares  |Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS

A:Mat do 14.2917 2 7.14583 2.28 0.1145
B:Phan bon 116.229 3 38.7431 12.38 0.0000
RESIDUAL 131.458 42 13.12996

TOTAL (CORRECTED) 261.979 47

All F-ratios are based on the residual mean square error.

Table of Least Squares Means for Nang suat ta_ha with 95.0 Percent Confidence Intervals

Stnd. Lower Upper
Level Count |Mean Error Limit Limit
GRAND MEAN 48 19.8542
Mat do
Al 16 19.5 0.442292 118.6074 |20.3926
A2 16 19.4375 |0.442292 [18.5449 (20.3301
A3 16 20.625 0.442292 119.7324 |21.5176
Phan bon
Bl 12 17.25 0.510715 |16.2193 |18.2807
B2 12 20.0833 |0.510715 [19.0527 |[21.114
B3 12 20.9167 |0.510715 |[19.886 21.9473
B4 12 21.1667 0.510715 |[20.136 22.1973

Multiple Range Tests for Nang suat ta_ha by Mat do

Method: 95.0 percent Duncan

Matdo |Count |LSMean |LSSigma [Homogeneous Groups
A2 16 19.4375 0.442292 X
Al 16 19.5 0.442292 X
A3 16 20.625 0.442292 [X
Contrast |Sig. |Difference
Al - A2 0.0625
Al - A3 -1.125
A2 - A3 -1.1875
* denotes a statistically significant difference.
Multiple Range Tests Options n

Method

€ LsD Cancel

" Tukey HSD

b |
" Scheffe
" Bonleroni

" Student-Newman-Keuls

 Duncan

Factor:

Confidence Level

Mat do
Phan bon

By
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Multiple Range Tests for Nang suat ta_ha by Phan bon
Method: 95.0 percent Duncan

Phanbon [Count |LSMean |LS Sigma |Homogeneous Groups
Bl 12 17.25 0.510715 |X
B2 12 20.0833 0.510715 X
B3 12 20.9167 0.510715 X
B4 12 21.1667 0.510715 X
Contrast |Sig. |Difference

Bl - B2 * -2.83333

Bl -B3 -3.66667

Bl -B4 -3.91667

B2 - B3 -0.833333

B2 - B4 -1.08333

B3 - B4 -0.25

* denotes a statistically significant difference.

Means and 95.0 Percent LSD Intervals

22 F —

a1 f I I =
@ E 3
< 20 F I 3
g o ]
T 3
%] o .
D - .
8 18F -
z C 1

17 I =

16 2 7:

Bl B2 B3 B4
Phan bon
Keét qua cho thay:
- Bang ANOVA:

v Dbi v6i nhan td6 mat do, P-Value = 0.115 > 0.05; gia thuyét Ho duoc chip
nhan; c6 nghia 1a trung binh nang suit bong & cac mat do 1a chua co su sai
khac ro

v' Dbi voi nhan t6 phan bon, P-Value = 0.000 < 0.05; gia thuyét Ho bi bac bo;
c6 nghia 13 trung binh ning sut bong & cac cong thirc phan bon 14 c6 su sai
khac c6 y nghia ¢ 95%

Bang Table of Least Squares Means for Nang suat ta_ha with 95.0 Percent
Confidence Intervals chi ra trung binh ning sudt bong theo cic cong thirc bon phan
va mat do va bién dong & 95%

Bang Multiple Range Tests for Nang suat ta_ha by Mat do chi ra tt ca cong thirc mat
d6 déu xuét phat tir mot nhom.

Bang Multiple Range Tests for Nang suat ta_ha by Phan bon qua phén tich DunCan
cho thiy anh hudng ctia phan bon thi nghiém chia 1am 2 nhom: Nhom ning suét thap
nhit ¢ cong thirc bon phan B, va nhém c6 nang suat bong cao nhat bao gdm cac
cong thirc B2-B3-B4 va ching khac nhau ¢ ¥ nghia & murc tin cdy 95%. Db thi ciing
chi ra sy phan nhém ning suit theo cong thirc phan bon.
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Trong trudng hop ca 2 nhin t§ A va B déu c¢6 anh huong dén chi tidu danh gia, lic nay can tim
ra to hop 2 nhan t6 t6i wu, tirc 1a t6 hop cong thirc mét va bon phan nao 1a tt nhat va c6 sy sai
khéc véi cac to hop khac. Trong vi du ning sudt bong néi trén, c6 12 t6 hop cong thirc mat do
va bon phan dugng ma héa tir 1, 2, ... 12. Tién hanh so sanh 12 t6 hop ndy nay v6i nhau dé tim
ra to hop toi vu.

Trong bang ANOVA cho nhan t6 14 t6 hop, bién phy thudc van 13 ning suat bong:

Multifactor ANOVA n

Col 5
Mat do

Nang suat ta_ha |Nang suat ta_ha
Phan bon
To hop

Dependent Variable:

Factors:

To hop

Covariates

(Select)

¥ Sort column names |
0K I Cancel ‘ Delete ‘ Iranslnlm,‘,| Help |

Két qua phan tich trong Stst cho ra nhu sau:
Analysis of Variance for Nang suat ta_ha - Type 111 Sums of Squares

Source Sum of Squares [Df |Mean Square |F-Ratio |P-Value
MAIN EFFECTS

A:To hop 151.729 11 [13.7936 4.50 0.0003
RESIDUAL 110.25 36 [3.0625

TOTAL (CORRECTED) 261.979 47

All F-ratios are based on the residual mean square error.
Table of Least Squares Means for Nang suat ta_ha with 95.0 Percent Confidence Intervals

Stnd.  |Lower Upper
Level Count |Mean Error |Limit Limit
GRAND MEAN 48 19.8542
To hop
1 4 16.75 0.875 |14.9754 |[18.5246
2 4 20.25 0.875 |18.4754 |[22.0246
3 4 20.5 0.875 |18.7254 |[22.2746
4 4 20.5 0.875 |18.7254 [22.2746
5 4 17.0 0.875 |15.2254 [18.7746
6 4 18.75 0.875 |16.9754 [20.5246
7 4 21.75 0.875 19.9754 [23.5246
8 4 20.25 0.875 |18.4754 |[22.0246
9 4 18.0 0.875 |16.2254 [19.7746
10 4 21.25 0.875 19.4754 [23.0246
11 4 20.5 0.875 |18.7254 [22.2746
12 4 22.75 0.875 |20.9754 [24.5246

Multiple Range Tests for Nang suat ta_ha by To hop
Method: 95.0 percent Duncan

Tohop |Count [LSMean |LSSigma |Homogeneous Groups
1 4 16.75 0.875 X

5 4 17.0 0.875 X

9 4 18.0 0.875 XX

6 4 18.75 0.875 XXX
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7-9 * 3.75
7-10 0.5
7-11 1.25
7-12 -1.0
8-9 2.25
8-10 -1.0
8-11 -0.25
8-12 -2.5
9-10 * -3.25
9-11 -2.5
9-12 * -4.75
10-11 0.75
10-12 -1.5
11-12 -2.25

Nang suat ta_ha

* denotes a statistically significant difference

25

23

19 |

15 |

Means and 95.0 Percent LSD Intervals

21 |

17|

1 2 3 4 5 6 7 8 9 10 11 12
To hop

Vi két qua phan tich sy khac biét gitta 12 t6 hop 2 nhan td A va B cho thay:

Bang Analysis of Variance for Nang suat ta_ha: P-value = 0.0003 < 0.05, ¢ nghia la
bac bo gia thuyét Ho vé sy bang nhau giita trung binh ning sudt & cac t6 hop 2 nhan
t6. Hay noi khac c6 su khac biét c6 ¥ nghia vé trung binh ning sut cta 12 t6 hop &
do6 tin cay 95%.

Bang Table of Least Squares Means for Nang suat ta_ha with 95.0 Percent
Confidence Intervals: Chi ra trung binh va bién dong ciia 12 t6 hgp & mirc tin cay
95%.

Bang Multiple Range Tests for Nang suat ta_ha by To hop: Tric nghiém Duncan chi
ra su sip xép theo nhom céc td hop dong nhat va khac biét nhau. Két qua cho thiy t6
hop 7 va 12 1a cho ning suit cao nhét va chua ¢ sy sai khac v6i nhau, dong thoi
ching ciing cling nhoém véi cac to hop 6, 8, 2, 3, 11, 4 va 10 va c¢6 su khac biét 15 véi
cac to hop con lai nhu 9, 5, 1. Trong truong hop nay cé thé chon té hop cong thirc
mat do va bon phan 7 hoac 12 lam t6i wu. Su khac biét nang suit & 12 t6 hop cling
duoc chi ra trén biéu dd.

6. PHAN TICH TUONG QUAN - HOI QUY

Trong thuc té ngudi ta can lap cac mo hinh twong quan hdi quy vi cac myc dich:
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o Dé udc lwong mot nhan t6 kho do dém (goi 1a bién phy thudc y) thong qua mot hay nhidu
bién d& quan sat, do dém (goi 1a bién doc lap x) va tat nhién 1a phai c6 mdi lién hé giira
y va x. Tu day co thé lap cac biéu diéu tra phuc vu cho vi¢c gidm nhe cac quan sat do
dém mot s6 nhan té phic tap
o Dé nghién ciru tic dong, anh hudng ciia mot hodc nhiéu nhan té dén mot yéu t6 can quan
tam nhu sinh truong, san lugng, chit luong rimg, x6i mon dat, dong chay luu vuc. Trén
co s& d6 co gidi phap k¥ thuat thich hop hoac cac bién phép thich hop.
o Dé dy bao mdt nhan td trong twong lai (goi 1 bién dy bao y) véi mot s6 bién doc 1ap, dau
vao (goi 1a 1a bién doc 1ap x)
Str dung chuong trinh Regression trong Statgraphics dé thiét 1ap cac mo hinh twong quan/hdi
quy tuyén tinh tir mot cho dén nhiéu bién s6 doc 1ap. Trong tai liéu ndy nay, cac tham sé duoc
wdc lugng bang phuong phap binh phuong t6i thiéu c6 hay khong co trong s6. Riéng cac dang
phi tuyén khi ing dung chuong trinh nay duoc doi bién sé dé quy vé dang tuyén tinh.

Tiéu chi thong ké lra chon mé hinh tbi wu: Dang ham va bién s6 dau vao
Quan hé gitra dai lugng phu thudc y va bién s6 doc 1ap x trong sinh hoc, sinh thai méi truong
rung thuong co kiéu dang phurc tap, do vay viéc lya chon dugc moé hinh t6i wu dé mo ta tot nhat
mdi quan hé y = f(xi) trong thyc té can dwa vao nhiéu tiéu chi khac nhau.
Phd bién nhit dira vao céc chi tiéu thong ké:
- Hé 56 xdc dinh R?: V& tong quat thi ham tot nhat khi R? dat max va ton tai & murc sai
P < 0.05. Tuy nhién c6 trudng hop R? dat max nhung chwa phai 13 ham phu hop nhét,
do vay can dua thém cac chi tiéu thong ké khéc.
- Ton tai ciia cdc tham sé: Néu 1a ham c6 tir 2 bién s6 doc lap tro 1én, thi bién doc lap
phai ton tai qua kiém tra theo tiéu chuan t & muc P < 0.05.
- MAE: Mean absolute error (Sai sé tuyét doi trung binh): Gia tri MAE cang nho thi
md hinh cang tot:

n
1
MAE = HZ | Yipre — Yil
i=1

Véi, Yipre: gia tri du bao qua mé hinh; Yi: gia tri quan sat; n = sé miu.

- Biéu do quan hé giita sé liéu quan sdt véi wde tinh qua mé hinh va biéu do bién déng
phcfn du (residual) ung voi cac gia tri dw bdo y cua mo hinh lya chon: M6 hinh tot khi
gia tri wdc tinh va quan sat bam sat nhau trén dudng chéo va bién dong residual tap
trung quanh truc y = 0 va trong pham vi gid tri -2 dén + 2 tmg véi cac gia tri du béo y.
Pugc minh hoa ¢ 2 biéu dd sau:
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Plot of log(AGB_kg_tree)
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6.1. Mo hinh mét bien so

Hoi quy mét bién so ¢6 nghia la c6 mot bién s6 doc lap x dugc nghién ctru danh hudng dén bién

phu thudc y, dang quan hé c6 thé 1a dudng thing hoic phi tuyén.

Vi du nghién ctru thiét 1dp mé hinh t6i wu wdc tinh tong sinh khdi cay rimg (AGB, kg) theo bién

s6 duong kinh (DBH, cm).

)] M4 hinh tuyén tinh mét bién sé:
Thiét lap trong Stat:

v' Nhap dit liéu dau vao tir Excel:

icsi) <C:\1 - Tap huan Thong Ke Gia Lai\Du lieu phan tich thong ke.xls> [ree]-a@-] =
ID DBH_cm CA m2 Hm AGB kg tree Col 6 Col 7 Col 8 [

1 1 14.6

2 2 9.6

3 12.1

4 4 11.4

FEE 13.6

6 |6 6.5

7 |7 13.4

8 8 9.3

9 9 13.5

10 10 12

1 |n 6.9 ‘

12 12 11 33.9776045374154

13 13 14.5 120.2609 2

14 14 6.2 2.54469004540 9.5 9.710406505

15 |15 10.6 9.62112750161874 |12.9

16 16 5.6 1 9614169 12.2

17 |17 10.2 7, 7057703 |10.9 33.16389 3 _lj
|4 » M Duleuphantichthongke /B / C/D/E/F/ G/ H/1/J 4 | »
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v Lap mo hinh tuyén tinh: AGB =

Analysis/One Factor/Simple Regression

File Edit Define Measure Analyze |mprove Contrel Forecast SnapStats!

= E Analysis of Variance » | B A s EE

i ‘ Simple Regression... | One Factor 3 ‘
Polynomial Regression... Multiple Factors ’

0 Box-Cox Transformations... Attribute Data 3

2 Calibration Models... Life Data ,

E Comparison of Regression Lines... 1

v' Chon bién phuy thudc va doc lap

AGB_kg_tree v:
C4_m2 =

|AGB_kg_hee

X

IEI IDEH_om

[Select)

I

v Sort column names

o]

Cancel | Delete I

Transform... | Help I

[~ Lack-of-Fit Test

[~ Forecasts

™ Comparison of Alternative Models
™ Unusual Residuals
[ Influential Points

o]

Cancel All

v' Chon xuit ra két qua mo hinh va

cac d6 thi

Help

[v Dbserved versus Predicted

[ Residuals versus X

[v Residuals versus Predicted

[ Residuals versus Row Number

o |

Cancel | Al

Help |

Simple Regression - AGB kg tree vs. DBH cm

Dependent variable: AGB_kg_tree
Independent variable: DBH_cm
Linear model: Y =a + b*X

Coefficients

Least Squares

Standard (T

Parameter |Estimate

Error

Statistic P-Value
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Intercept -794.609 101.323 -7.84232 |0.0000
Slope 62.3168 3.04965 20.4341 0.0000
Analysis of Variance

Source Sum of Squares | Df Mean Square |F-Ratio |P-Value
Model 1.90298E8 1 1.90298E8 417.55 [0.0000
Residual 4.92205E7 108 [455746.

Total (Corr.)  [2.39518E8 109

Correlation Coefficient = 0.891348

R-squared = 79.4502 percent

R-squared (adjusted for d.f.) = 79.2599 percent
Standard Error of Est. = 675.089

Mean absolute error = 419.778
Durbin-Watson statistic = 1.39942 (P=0.0007)
Lag 1 residual autocorrelation = 0.226734
The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship between AGB_kg_tree and DBH_cm. The
equation of the fitted model is

AGB_kg_tree = -794.609 + 62.3168*DBH_cm

Plot of Fitted Model

(X 1000) AGB_kg_tree = -794.609 + 62.3168*DBH_cm
10 T T T .

AGB_kg_tree

DBH_cm

Residual Plot Plot of AGB_kg_tree
AGB_kg_tree = -794.609 + 62.3168*DBH_cm (X 1000)
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predicted AGB_kg_tree predicted (X 1000)

Két qua cho thiy dbi véi mé hinh tuyén tinh:
Hé sd R? ciing kha cao: R-squared (adjusted for d.f.) = 79.2599 percent va ton tai voi P
< 0.05 (ANOVA)
. Tham sb b (Slope) ton tai & mirc P < 0.05
- MAE (Mean absolute error) = 419.778
- Biéu d6 biéu dién quan h¢ giita quan sat (Observed) va du béo (Predicted) nam kha léch
duong chéo. Biéu d6 bién dong phan du Residuals khong phan bd déu quanh gia tri du
bao.
Nhu vay c6 thé thiy mé hinh quan hé AGB = a + b*DBH 14 chwa phu hop véi dit liéu quan sat
i) M6 hinh phi tuyén tinh mét bién so:
Trén co s khdo sat trén cho thay can tim mo hinh phi tuyén dé uée tinh tét hon AGB theo DBH
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Trong Statgraphics ¢ cong cu hd trg dé phat hién mé hinh phi tuyén tt nhat trén co s& R? cao
nhét.
Trong hdp thoai chon Comparision of Alternative Models

Tables n

[~ Lack-of-Fit Test
[~ Forecasts

[v Comparison of Alemative Models
[ Unusual Residuals

[~ Influential Points
ok | Ccancel | Al | Help |

Két qua cho ra mot danh sach mo hinh phi tuyén sip xép voi R? cao nhat va thap dan nhu sau
Comparison of Alternative Models

Model Correlation [R-Squared
Multiplicative 0.9910 98.21%
Square root-Y 0.9801 96.05%
Logarithmic-Y square root-X 0.9760 95.27%
Square root-Y squared-X 0.9688 93.87%
Squared-X 0.9571 91.60%
Double square root 0.9560 91.38%
Exponential 0.9374 87.87%
S-curve model -0.9259 85.73%
Double reciprocal 0.9057 82.02%
Square root-Y logarithmic-X 0.9033 81.60%
Linear 0.8913 79.45%
Logarithmic-Y squared-X 0.8341 69.57%
Square root-X 0.8294 68.79%
Double squared 0.7904 62.47%
Reciprocal-Y logarithmic-X -0.7496 56.19%
Logarithmic-X 0.7462 55.69%
Square root-Y reciprocal-X -0.7298 53.26%
Squared-Y 0.6630 43.96%
Squared-Y square root-X 0.5834 34.04%
Reciprocal-X -0.5498 30.23%
Squared-Y logarithmic-X 0.4972 24.72%
Reciprocal-Y squared-X -0.4133 17.08%
Squared-Y reciprocal-X -0.3353 11.24%
Reciprocal-Y <no fit>

Reciprocal-Y square root-X <no fit>

Logistic <no fit>

Log probit <no fit>

Trong vi du nay thi mé hinh Multiplicative (Power — Mil): AGB = a*DBH"b c¢6 R? cao nhit.
Thiét 1ap mo hinh theo dang nay.

Trong ctra s6 d6 thi, kich chudt phai va chon Analysis Options dé c6 bang chon md hinh téi uu
Multiplicative
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Simple Regression Options

Type of Model

" Linear " Squared-Y Square Root T
(" Square RootY (" Logarithmic-X c
" Exponential s RootY Log- T
" Reciprocal’Y &M e r
" Squaredy " ReciprocalY Log C
" Square RootX " SquaredY Log¥ C
" Double Square Root " Reciprocal® -
" LogY Square Root$ " Square Root Reciprocal
" Reciprocaly Square Root T S-Curve C

Alternative Fit

" Mone (least squares only)
" Minimize absolute deviations
" Use medians of 3 groups

Cancel

Double Reciprocal
Squared-Y Reciprocal X
Squared-x

Square Root-Y Squared-x
Log-Y Squared-X
Recipiocaly Squared-x
Double Sgquared

Logistic

Log Probit

Help |

Simple Reqgression - AGB kg tree vs. DBH cm

Dependent variable: AGB_kg_tree
Independent variable: DBH_cm
Multiplicative model: Y = a*X"b
Coefficients

Least Squares Standard T
Parameter |Estimate Error Statistic P-Value
Intercept -2.2359 0.0972865 (-22.9827 |0.0000
Slope 2.47133 0.032121 76.9381 0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares | Df Mean Square |F-Ratio  |P-Value
Model 442.511 1 442.511 5919.46 |0.0000
Residual 8.07356 108 |0.0747552

Total (Corr.) |450.584 109

Correlation Coefficient = 0.991001

R-squared = 98.2082 percent

R-squared (adjusted for d.f.) = 98.1916 percent
Standard Error of Est. = 0.273414

Mean absolute error = 3.17096E6
Durbin-Watson statistic = 1.764 (P=62.4665)
Lag 1 residual autocorrelation = 56.1864

The StatAdvisor

The output shows the results of fitting a multiplicative model to describe the relationship between AGB_kg_tree and

DBH_cm. The equation of the fitted model is
AGB_kg_tree = exp(-2.2359 + 2.47133*In(DBH_cm))
or

IN(AGB_Kkg_tree) = -2.2359 + 2.47133*In(DBH_cm)
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Plot of AGB_kg_tree
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Két qua cho thdy mo hinh phi tuyén mé ta tot hon tuyén tinh v6i R? cao hon va d6 thi quan sét
va du bao bam sat duong chéo, bién dong phan du phan bd kha déu quanh gia tri quan sat. Vi
vay mo hinh nay duoc lya chon.

6.2. M6 hinh nhiéu bién sé

Trong thuc té bién phu thudc Y bi chi phéi boi nhidu bién sé doc lap Xi. Vi du nhu trit lwong
rimg dugc dong gop boi nhidu nhan t6 nhur mat do, tiét dién ngang, chiéu cao, cdp dét; ning suit
cdy trong bi chi phdi boi cac yéu td phan bon, tudi nudce, chim sdc, ...; sinh trudng ciy rimg phu
thudc vao cac yéu té lap dia nhu loai dat, dinh dudng dat, 1y tinh dat, ...
Tuy nhién bién nao 1a chi dao thi chiing ta chua biét, do vay véi phuong phap mé hinh hoa véi
nhiéu thir nghiém khac nhau gitp chung ta xac dinh duoc nhan t6 anh hudéng quan trong, trén co
s& @6 thiét 1ap mod hinh du bao theo cac bién sé anh hudng.
Vi du nghién ctru dé xac dinh md hinh quan hé ti wu giita sinh khdi cay rig (AGB) véi 3 nhan
t6 duong kinh (DBH), chiéu cao (H) va dién tich tan I4 (CA).
Thyc hién trong Stat nhu sau:

v" Nhéap dit liéu dau vao tir Excel sang Stat vdi cac truong dir liu bao g@)m bién phu thude

(AGB) va cac bién doc lap (DBH, H, CA).
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™ DBH_ca A m2 Hn AGB_kg_tree Col 6 | Col7 | Col8 | Cold | Col10 =
1 1 14.6 16.61902513749 12 67.6648920023576
2 2 9.6 7.06858347057703 (9.3 27.8868589281281
3 3 12.1 9.0792027688745 11.5 47.8051988759639
4 4 11.4 9.0792027688745 9.3 39.9128818615019
5 5 13.6 13.854423602331 13.5 53.4249098217194
[ 6 6.5 7.06858347057703 |6.2 14.6723394857834
7 7 13.4 13.2025431267111 |14 75.9996377584171
8 8 9.3 5.7255526111674 11.6 21.8585100755737
9 9 13.5 10.7521008569111 |15.1 77.6830156380327
10 10 12 13.2025431267111 |13.9 57.1177193024927
11 11 6.9 2.83528736986479 (7.6 11.7745311547026
12 |12 11 6.15752160103599 |11.5 33.9776045374154
13 13 14.5 13.2025431267111 |17.4 120.260913512052
14 14 6.2 2.54469004940773 9.5 9.71040650556276
15 15 10.6 9.62112750161874 |12.9 54.262484712087 |
16 16 5.6 1.32732289614169 |12.2 7.73896626652478
17 17 10.2 7.06858347057703 |10.9 33.1638902926283
18 18 7.2 5.30929158456675 |10.4 13.4721687588082
19 13 10.2 3.80132711084365 [12.1 35.3793155476641
20 20 8.5 13.854423602331 10.3 25.1566537752885
21 21 11.7 0.785398163397448 14.3 44.1975973249347
22 22 7 2.54469004940773 (9.4 11.9905395363346
23 23 9.1 6.15752160103599 (7.2 19.8389993651076 |
24 24 6.8 6.15752160103599 |8 17.9850902582745 |
-
w4l Nr Du lieu phan tich thong ke "l"iﬁi"L.”L"Elf’i-’.l_"‘i? B o T:’JMM"M | }'_‘

v Luya chon bién s6 anh huéng: Improve/Regression Analysis/Multiple Factors/Regression
Model Selection. Trong hop thoai chon bién phu thudc va cac bién doc 1ap thaim do, thong
thudng ham Power mo phong tot quan hé phi tuyén, do d6 nén l1ay log cac bién s6 phu
thudc va doc lap.

Define Measure Analyze | |mprove | Control Forecast SnapStats!! Tools View Window Help

sy of Varince BB FEER L 04T @
| Regression Analysis | Onefactor 'V EL % il 8 poul
Experimental Design Creation » ‘ Multiple Factors Multiple-Variable Analysis (Correlations)...
Experimental Design Analysis ’ Attribute Data Multiple Regression...
23 Source Sum|  LifeData | Regression Model Selection...
StatReporter Model ik : N
- ~ Nonlinear Regression...
. StatFolio Comments Residual 6.14804 107 |0.0574583 X A
= , Total (Corr) 430584 109 Ridge Regression...
GiiZ] Simple Regression - AGB Partial Least Squares...
Clasmbn O mmsmnaln - ARDI R.-zmmarad = 98 4355 nercant =
égem;qlfee | Dependent Variable:
DEH_cm ‘El IluQAGB_kg_ttee]
H_m
D
Independent Variables:
log(DBH_cm) R
lag(H_rn)
log(Cé_m2)
v
[Select:)
[Weights:)
¥ Sort column names |
0K I Cancel I Delete | Transform... l Help
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Két qua tham do tim bién doc 1ap anh hudng cho thay theo tiéu chudn bé nhit Cp va R? cao nhét
thi ca 3 bién sé6 DBH, H va CA tham gia vao mé hinh 13 t&t nhat (Cp gin bang s6 bién sé 13 4 (3
bién s6 + sai s6 cia md hinh), dong thdi va R? cao nhit)

Regression Model Selection - log(AGB kg tree)

Dependent variable: log(AGB_kg_tree)
Independent variables:
A=log(DBH_cm)

0 1 2 3 4 5
Number of Coefficients

B=log(H_m)
C=log(CA_m2)
Models with Smallest Cp
Adjusted Included
MSE R-Squared |R-Squared |Cp Variables
0.0568979 [98.6615 98.6236 4.0 ABC
0.0632183 [98.4988 98.4707 14.8858 |AB
0.0727907 [98.2714 98.2391 32.8873 |[AC
0.0747552 [98.2082 98.1916 35.8955 [A
0.231951 94.4919 94.3889 332.197 [BC
0.494177 88.1551 88.0455 832.015 (B
0.923189 77.8722 77.6673 1646.34 |C
4.1338 0.0 0.0 7811.17
Adjusted R-Squared Plot for log(AGB_kg_tree)
100F
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S
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v' Xay dung mé hinh da bién sb: Improve/Regression Analysis/Multiple Factors/Multiple

Regression.
H1 STATGRAPHICS Centurion - Untitled StatF
File Edit Define Measure Analyze | Improve Control Forecast SpapStats! Tools View Window Help
= B Analysis of Variance » ! @ % & ij’_’; )T,(S Lé E w '$- L;{ ‘ A ? g
m D! Regression Analysis » One Factor 3 P FlL + |ahet] A Powl
’ St Experimental Design Creation 4 Muiltiple Factors » Multiple-Variable Analysis (Correlations)...
E of Experimental Design Analysis » Attribute Data » Multiple Regression...
== - Tndependent variables: Life Data » Regression Model Selection...
.| StatReporter A=log(DBH_cm) = .
B=log(H m) Nonlinear Regression...
tF ol it Sna
. Stalfolo Comments C=log(CA_m2) Ridge Regression...
E Simple Regression - AGB Partial Least
I . enl| Number of complete cases: 110 N o P

v/ Chon mé hinh (tuyén tinh hay phi tuyén) va t6 hop bién khac nhau trong hop thoai. Mo
hinh duoc lra chon 1a md hinh ¢6 cac chi tiéu tot nhit vé R? cao nhét, céc tham sb gén
bién s ton tai & mirc P <0.05, MAE bé nhét, bién dong residuals rai déu quanh gié tri du
bao trong pham vi £2. Sau déy 1a két qua thir nghiém cic md hinh khéc nhau.
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MO hinh tuyén tinh da bién so:

Multiple Regression n
AGB kg tree Dependent Variable:
DBH_cm AGB_kg_tree
oo Sl

D
Independent Variables:

DEH_cm
H_m

CA_m2

[Select;)

{

(W eights:)

[v Sort column names [
0K I Cancel ‘ Delete | Transform... J Help

Multiple Regression - AGB kg tree
Dependent variable: AGB_kg_tree

Independent variables:

DBH_cm
H_m
CA_m2
Standard |T
Parameter Estimate  [Error Statistic P-Value
CONSTANT  |-648.356 |175.974 [-3.68439 0.0004
DBH_cm 53.3999  [9.5408 5.597 0.0000
H_m -10.0609 [18.9309 [-0.531458 |0.5962
CA m2 10.5529  [3.37177 |3.12977 0.0023
Analysis of Variance
Source Sum of Squares | Df Mean Square |F-Ratio [P-Value
Model 1.95369E8 3 6.51231E7 156.36  |0.0000
Residual 4.41488E7 106 |416498.
Total (Corr.) |2.39518E8 109

R-squared = 81.5677 percent

R-squared (adjusted for d.f.) = 81.046 percent
Standard Error of Est. = 645.367

Mean absolute error = 383.513
Durbin-Watson statistic = 1.32086 (P=0.0001)
Lag 1 residual autocorrelation = 0.2532

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to describe the relationship between AGB_kg_tree
and 3 independent variables. The equation of the fitted model is

AGB_kg_tree = -648.356 + 53.3999*DBH_cm - 10.0609*H_m + 10.5529*CA_m2
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Plot of AGB_kg_tree
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Residual Plot

Studentized residual
o
T

. .
4 6
predicted AGB_kg_tree

M6 hinh phi tuyén véi da bién s6 don

Multiple Regression n
AGB_kg_tree Dependent Variable:
Ca_m2
E?z_cm [log[AGE_kg_nee]
I
Independent Variables:
E log(DBH_cm)
log(H_m)
log(Ca_m2)
[Select)
™I
[Weights:)
[V Sort column names [
aK I Cancel ‘ Delete ‘ Ilanslorm,‘ Help |
Multiple Regression - log(AGB kg tree)
Dependent variable: log(AGB_kg_tree)
Independent variables:
log(DBH_cm)
log(H_m)
log(CA_m2)
Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT -2.85713 0.155287 -18.3991 (0.0000
log(DBH_cm) 1.88169 0.103552 18.1713 0.0000
log(H_m) 0.696447 (0.125314 5.55763 0.0000
log(CA_m2) 0.164251 [0.0457565 3.58967 0.0005

Analysis of Variance

Source Sum of Squares | Df Mean Square |F-Ratio  |P-Value
Model 444.553 3 148.184 2604.39 10.0000
Residual 6.03118 106 |0.0568979

Total (Corr.) |450.584 109

R-squared = 98.6615 percent
R-squared (adjusted for d.f.) = 98.6236 percent
Standard Error of Est. = 0.238533
Mean absolute error = 0.174885
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Durbin-Watson statistic = 1.94458 (P=0.3864)
Lag 1 residual autocorrelation = 0.0214064
The StatAdvisor

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

log(AGB_kg_tree) = -2.85713 + 1.88169*log(DBH_cm) + 0.696447*log(H_m) + 0.164251*log(CA_m2)

Plot of log(AGB_kg_tree)

observed

predicted
Residual Plot
55F 3
g 35C 7]
>
k=]
0 r o o A
®  15f . e, . . %’ o 3
] F a s - o e = ]
2 L of 830 s o, o ¥, ) ]
N = o % 5
g 05 eyt o age %" °, = p
5] F o o %5 ° o o @ L. ]
° L @ o
2 E a a ]
N o’ 4
45k, ‘ ‘ ‘ ° =
0 2 4 6 8 10

predicted log(AGB_kg_tree)
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Mo hinh phi tuyén t6 hop bién:

Multiple Regression n
LGB kg tree .
€A Mo Dependent Variable:
DBH_cm E llogl&iGE_ka ]
m

H_
D
Independent ¥ ariables:

logDBH_cm™2*H_m)
log(Ca_m2)

[Select:)

|

[Weights:)

[v Sort column names [
oK | Cancel | Delete | Transform... I Help |

Multiple Regression - log(AGB kg tree)
Dependent variable: log(AGB_kg_tree)

Independent variables:
log(DBH_cm”2*H_m)

log(CA_m2)

Standard T
Parameter Estimate  [Error Statistic P-Value
CONSTANT -3.01731  [0.108334 -27.8518 |0.0000
log(DBH_cm”™2*H_m) [0.873366 |0.0216439 |40.3515 [0.0000
log(CA_m2) 0.190403 [0.0421665 |4.5155 0.0000
Analysis of Variance
Source Sum of Squares | Df Mean Square |F-Ratio  |P-Value
Model 444.436 2 222.218 3867.46 |0.0000
Residual 6.14804 107 |0.0574583
Total (Corr.) |450.584 109

R-squared = 98.6355 percent

R-squared (adjusted for d.f.) = 98.61 percent
Standard Error of Est. = 0.239705

Mean absolute error = 0.179352
Durbin-Watson statistic = 1.88958 (P=0.2825)
Lag 1 residual autocorrelation = 0.0501669
The StatAdvisor

The output shows the results of fitting a multiple linear regression model to describe the relationship between
log(AGB_kg_tree) and 2 independent variables. The equation of the fitted model is

log(AGB_kg_tree) = -3.01731 + 0.873366*log(DBH_cm”2*H_m) + 0.190403*log(CA_m?2)
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Plot of log(AGB_kg_tree)
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Vi két qua thir nghiém 3 loai mé hinh trén cho thay trong truong hop ndy mé hinh phi tuyén
bién s6 don 1a tot nhat voi R? cao nhét, cac tham s c6 P< 0.05, MAE bé nhit va bién dong
residuals rai déu quanh gia tri wdc luong.

Mo hinh duoc Iva chon la:

log(AGB_kg_tree) =-2.85713 + 1.88169*log(DBH_cm) + 0.696447*log(H_m) +
0.164251*log(CA_m2)

Véi cac chi tiéu thong ké:

R-squared (adjusted for d.f.) = 98.6236 %

Céc tham s6 c6 P-value < 0.000

MAE = 0.174885

Biéu db bién dong phan du va biéu d6 quan hé giita quan sat v6i 1y thuyét 1a tdt

Plot of log(AGB_kg_tree)
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Trong thyc té nghién ctru 1ap mo hinh, thudng sb lidu kho rai déu theo gia tri tir nho dén 16n, vi
du sb liéu AGB theo cip DBH thuong tap trung & cip kinh nho. Vi vay khi 1ap mé hinh, s& ¢6
kha ning bi thién 1éch do s lidu tap trung & mot pham vi nhat dinh. Dé khac phuc diéu nay,
trong 1ap mo hinh da bién, ngudi ta sir dung trong sé theo nhan t6 doc lap chu dao.

Trong s6 13 mot dang ham mil: Weight = 1/X"c, trong d6 X 14 bién sé doc lap chii dao va ¢ bién
dong tir -4 dén +4; thay d6i ¢ & budc nhay khac nhau vi dy 13 0.1 dé mé hinh dat téi wu, trong d6
lwu ¥ nhat chi tiéu bién dong Residuals phan b6 déu quanh tryc ngang = 0 va trong pham vi £2.
Két qua md hinh theo trong sé nhu sau: Str dung mé hinh d chon trén 1a mé hinh phi tuyén da
bién don, tiép tuc thir nghiém trong s6 dé tim mo hinh tbt nhat

M6 hinh c6 trong so:

Multiple Regression

AGE Kk Mee T

Eh mo Dependent Yariable:
DEH_cm E’ l\og[AGE_kg_lree]
H_m

(o]

Independent Variables:

log{DBH_cm)

log{H_rm]
log(Ca_m2)

[Select:

|

[Weights:)
1/DBH_cm™0.3
v Sort column names I -
0K | Cancel | Delete | Ilanslorm._‘ Help
Multiple Regression - log(AGB kg tree)
Dependent variable: log(AGB_kg_tree)
Independent variables:
log(DBH_cm)
log(H_m)
log(CA_m2)
Weight variable: 1/DBH_cm”-0.3
Standard T
Parameter Estimate  |Error Statistic P-Value
CONSTANT -2.87216  [0.1687 -17.0253 |0.0000
log(DBH cm) [1.87475 [0.107612 [17.4214 [0.0000
log(H_m) 0.701038 [0.132705 5.28269  [0.0000
log(CA_m2) 0.172687 [0.0474493 |3.6394 0.0004
Analysis of Variance
Source Sum of Squares | Df Mean Square |F-Ratio |P-Value
Model 1119.6 3 373.201 2543.88 |0.0000
Residual 15.5508 106 [0.146706
Total (Corr.) |1135.16 109

R-squared = 98.6301 percent
R-squared (adjusted for d.f.) = 98.5913 percent
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Standard Error of Est. = 0.383022

Mean absolute error = 0.178916
Durbin-Watson statistic = 1.94337 (P=0.3840)
Lag 1 residual autocorrelation = 0.022304
The StatAdvisor

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

log(AGB_kg_tree) = -2.87216 + 1.87475*log(DBH_cm) + 0.701038*log(H_m) + 0.172687*log(CA_m2)

Plot of log(AGB_kg_tree)

observed

predicted

Residual Plot

Studentized residual
)
T
beg
8
I

predicted log(AGB_kg_tree)

Két qua md hinh c6 trong sé tuy c6 R? khdng cao hon mé hinh binh thudng, tuy nhién bién dong
Residuals duogc cai thién rd rét, bién dong quanh truc y = 0 va trong pham vi sai s6 £2. Trong
thiét 1ap mo hinh hoi quy, hé sd xac dinh R? cao nhat chua phai 1a mé hinh tot nhét, trong truong
hop nay R? ctia mé hinh c6 trong sb thip hon mot it, tuy nhién bién dong sai sé duoc can bang
va cai thién t6t hon. Do d6 mé hinh c6 trong s6 duoc lua chon 1a ti vu.

Residual Plot Residual Plot
55 T . . . . — 6 ; ; . . —
[ ] s 3
g 350 ] B r
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8 15[ L . . . 3" o 3 8 5 o 0 o *
° r a e e 8 ® e I ] - r E 03 ° go @
£  os[ TSR L I ] = F o B <
5 [ . . EERC I = o ] g 2F ° 3
=] L @ o =]
2 n i o ] = L ]
& L a® ] & r ]
25 [ . . 4L 3
45 F, ‘ ‘ ‘ ° A -6 E ‘ ‘ ‘ ‘ =
0 2 4 6 8 10 0 2 4 6 8 10
predicted log(AGB_kg_tree) predicted log(AGB_kg_tree)
Mo hinh khong co trong so M0 hinh c6 trong s6

Mb hinh t6i wu ¢6 trong sb:

log(AGB_kg tree) = -2.87216 + 1.87475*log(DBH_cm) + 0.701038*log(H_m) +
0.172687*log(CA_m2)

R-squared (adjusted for d.f.) = 98.5913%
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Céc tham s6 ¢6 P-value < 0.000
MAE = 0.178916
Biéu d6 bién dong phan du va biéu dd quan hé giita quan sat v6i Iy thuyét 1a tot

7. PHAN TICH PHAT HIEN CAC NGUYEN NHAN ANH
HUONG DEN VAN BE

Trong thyc thé ching ta can phat hién cac nhan t6 chi dao anh huong dén mot van dé, hau qua.
Vi du cac nhan t6 nao anh huong dén mic do xung yéu cua luu vuc, tir day gitp cho viée quy
hoach lwu vuc; hodc tim kiém cac nhan t6 chu dao anh huong dén sinh trudng san lugng ciia mot
loai cdy trong, 1am co s& quy hoach, chon viing trong thich hop. Trong nghién ciru lién quan dén
x4 hoi thi can xac dinh nhan t6 anh huong dén quan 1y tai nguyén thién nhién, nghéo doi ...

Mo hinh héi quy da bién dang tuyén tinh hodc phi tuyén hoic to hop bién sé 1a mot cong cu manh
gitip cho viéc phat hién cac nhan t6 anh hudng rd rét ca vé ty nhién 1an nhan té x4 hi.

Trong trudng hop nhiéu bién sé xi anh huong dén y khong theo dang tuyén tinh ma c6 dang quan
hé phi tuyén, truong hop ndy can ddi bién sb dé trod vé dang tuyén tinh, hodc 1ap mé hinh t6 hop
bién. Trong Statgraphics, viéc tinh todn mé hinh kiéu nay rat don gian vi khong can tao thém céc
cot d6i bién sb, bién s6 dugc doi truc tiép trong hdp thoai khi thiét 1ap mo hinh.

Cdc buwdc tién hanh nhw sau:

i) Thu thap dir liéu vé bién sb phu thudc y va cing véi n6 1a cac nhan t6 xi du kién co
anh huong (c6 thé dinh tinh hay dinh luong)

ii) M3 hoa cac bién dinh tinh

iii) Xac dinh bién s6 xi c6 anh huong dén y & muc d tin cay 95% — Lap cdy van dé nhan
qua.

iv)  Thir nghiém cic md hinh tuyén tinh nhiéu 16p hodc dugc dbi bién sb, khi can thiét
phai t6 hop bién néu cac bién xi c6 quan hé v6i nhau. Nén st dung trong s6 Weight
theo bién chui dao. Kiém tra va lya chon md hinh tdi wu theo cac tiéu chi théng ké:
Hé s6 xac dinh R? cao nhit véi P <0.05; cac tham sé khac khong vaoi Pi<0.05, MAE
bé nhét; va cac do thi quan hé giita gia tri du bao va thuc té va do thi gia tri phan du
Residuals nim quanh truc y =0 va bién dong tir -2 va +2 tmg véi gi tri du bao trong i
do tin cdy P = 95%.

V) Phan tich két qua m6 hinh hdi quy da bién dé danh gia chiéu hudng tac dong cta cac
bién s6 dén bién phu thudc dé dua ra giai phap.

Vi du: Xac dinh cac nhan t6 sinh thai anh hudng dén sinh truong cay téch duge trong lam giau
rung khdp.

Budée 1: Thu thép so li¢u: B6 tri thi nghiém trén nhiéu to hop sinh thai khac nhau cua rimg
khop. Cay téch & cac 64 6 thi nghiém, sau khi trong trén 3 ndm dugc thu thap s6 liéu sinh truong,
tang truong téch va cac nhan td sinh thai trén co 6 thir nghiém nhu da me, loai dat, tﬁng day dat,
da noi, két von, do tan che, mat do cay rung, ngap nudc, .... vi tri, dia hinh, do déc, ..

Buwéc 2: M3 héa bién dinh tinh: Cac nhan té dinh tinh nhu d4 me, loai dat, .... Can dugc ma
hoa dé tao thanh bién sé dinh lrgng.

Co6 hai phuong 4n ma hoa:
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Da me

Ma hoa h¢ thé'ng: Cac murc do, cép clia ctia nhan té dugc mi hoa hé théng 1,2,3, ..
Vi du ma hoa nhan t8 vi tri dia hinh: Bﬁng =1; chan=2; swuon=3 vadinh=4

Ma héa theo chiéu bién thién: Cac mic do, cip duoc mi hoa theo chiéu bién thién
ctia nhan t6 phu thudc. Sip xép nhan t6 phu thudc theo mot chiéu nao do (ting hoic
giam), sau d6 cac nhan t6 duge mi hoa theo ciing mot vector nhu vay.

St dung chirc ning v& biéu do bién dong gia tri trung binh theo ting nhan t6 trong
Stat: Measure/Exploratory Plots/Box-and Whisker Plots/Multiple Samples:

Eile Edit Define | Measure | Analyze |mprove Control Forecast SnapSta

Scatterplots v @b B ATl e b
I One Sample... Box-and-Whisker Plots » \
] ‘ Multiple Samples... ‘ Dot Diagrams ’
Gage Studies » Frequency Histogram...
Sample Size Determination ’ Normal Probability Plot...

=1 : 2

. StatFolio Comments Factor: Da e

Radar/Spider Plot...
LE et — AT . __ _r

Chon bién dir li€u quan sat va nhan t6 khao sat € ma hoa, vi du nhan t6 la da me va
bién so lan tang truong Ho.

3

Cap day dat
Cap Ho
Cap ket von
Dame

Day dat
Doo

H

Ho

Ket von
Loai dat
MaDa me
Ma loai dat
MaoTN

hd = = Th sl

|Tang truong _Ho

codes:

|Dame

[Select:)

|

¥ Sort column names

oK I Cancel | Delete | Transform...

Bazan I

Cat ket I | — o o

Macma axit — * — o

Phien set H]

Box-and-Whisker Plot

0 40 80 120 160 200 240
Tang truong _Ho
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Tir biéu dd bién thién dir liéu quan sat theo su thay d6i cua nhan t6 khao sat, tién hanh mé hoa
theo cung chicu bién thién voi quan sat. Vi dy trén, ma hoa cac loai d4 me khac nhau theo chiéu
tang cua tang trudng téch: Maxma axit = 1, Bazan = 2, Phien set = 3 va Cat ket = 4.

Céch thirc mé hda khac nhau s& dan dén viéc lya chon mé hinh hdi quy c¢6 muc do phc tap khac
nhau
Hai phuong 4n mi hoa bién dinh tinh khac nhau s& dan dén viéc chon lya mé hinh hoi quy

khac nhau
Ki¢u dang hAm mé phong Phwong phap mi héa bién dinh tinh
Hé thong Theo chiéu bién thién, vector
cta bién phu thude
(M4 hoa don gidn) (Ma héa phirc tap)
Tuyén tinh hodc phi tuyén Khoéng thuc hién dugc hodc sai
nhung theo 1 chidu (ting hodc quy luat
giam) Thuec hién dwogc
(Xay dung ham don gidn)
Phi tuyén dang ting giam phirc Thyc hién dugc nhung khong
tap, hoac td hop bién can thiét
(Xay dung ham phirc tap) Thuye hién dwoc

Buéc 3: Xac dinh cac bién s6 xi c6 anh hwéng dén y — Cay véan dé: Két qua phan tich nay
cling chi ra duoc cac bién s6 c6 quan hé v6i nhau va anh huong dén y. Tir day lap duoc ciy van
de.

Nhap dit liéu d3 ma héa trong Excel va chuyén vao Statgraphics.

i <C\1 - Tap huan Thong Ke Gia Lai\Du lieu phan tich thong kexls> =N ECR (S
Ma o TN |Ma o TH phu Da me Ma Da me Loai dat Ma loai dat Dc‘
i | E[!l Cat ket Dat 40
2 BD2 BD2 cat ket Dat 1 40
3 BD3 BD3 Cat ket Dat x 40 r
4 BD4 BD4.1 Dat 3 40
5 BD4 BD4.2 Cat ket Dat x 40 -
6 BD5 BD5 Cat ket Dat 1 40
7 BD6 BD6.1 a Dat r 40 L
8 BD6 BD6.2 at ket Dat 1 40
9 BN1 BN1.3 at ket Dat 60 |
10 BH1 BN1.2 at ket Dat 60
11 BN1 BN1.1 at ket Dat 60
12 BN1 BN1.4 at ket Dat 60 I
13 BN2 BN2.1 at ket Dat 40
14 BN2 BN2.2 at ket Dat 40 B
15 BN3 BN3.2 at ket Dat x 60 |
16 BN3 BN3.1 Cat ket 3 Dat 20 <
M 4 » M| Dulieuphantichthongke / B/ C/D/E/F/G/H/I/J Ll_l

Phan tich méi quan hé giita cac bién sé trong Stat: Improve/Regression Analysis/Mutiple
Factors/Multiple-Variable Analysis
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e
11

STATGRAPHICS Centurion - Untitled StatF

Tools View Window Help

»Jﬂf?ﬂiﬂ%i&%iﬁ-&iﬁ 24?2 @&
&+

| shal M R

File Edit Define Measure Analyze Improve | Control Forecast SnapStats!!

Bq d Analysis of Variance

DataBo Regression Analysis > One Factor ’

Statid Experimental Design Creation » Multiple Factors >

StatGial Experimental Design Analysis > Attribute Data »
Multiple-Variabl Life Data »

StatReporter Data variables:

StatFolio Comments

Multiple-/ ariable Analysis

Multinle-S amnle Camnarisnn

log(Tang truong _Ho)
Ma Da me

Ma loai dat

Cap ket von

Multiple-Variable Analysis (Correlations)...
Muiltiple Regression...

Regression Model Selection...

Nonlinear Regression...

Ridge Regression...

Partial Least Squares...

Trong hop thoai dua cac bién y (ting truong Ho) duoc liy log dé tao ra bién lién tuc va cac

bién sinh thai xi

Multiple-Variable Analysis

Cap Ho

Cap ket von
Dame

Day dat

Doo

H

Ho

Ket von

Loai dat

Ma Dame

Ma loai dat

Mao TN

Mao TN phu
Ngap nuoc

Tang truong _Ho
Tang truong Do
Tang truong TE_ Doo
Tanag truong TB_H

[v Sort column names

]

A :
oeta

log[T ang truong _Ho)
Ma Dame

Ma loai dat

Cap ket von

Cap day dat

Magap nuoc

>

[Select:)

M|

Cancel | Delete |

Transform...

Help

Két qua cho ra cac chi tiéu théng ké clia cac bién y va xi; dong thoi trong bang Correlations chi

ra mic do quan hé gitta cac bién, trong do nhitng bién co lién hé vdi nhau dugce xac dinh voi P-

value < 0.05.

Summary Statistics

log(Tang truong _Ho) |[MaDame |Maloaidat |Capketvon [Capdaydat |Ngap nuoc
Count 64 64 64 64 64 64
Average 4.19609 2.39063 2.0625 1.35938 2.45313 1.82813
Standard deviation [0.434391 0.865882 0.774084 0.742522 0.73311 0.380254
Coeff. of variation  [10.3523% 36.2199%  |37.5314% 54.6223% 29.8847% 20.8002%
Minimum 3.25855 1.0 1.0 1.0 1.0 1.0
Maximum 5.35653 3.0 3.0 3.0 3.0 2.0
Range 2.09798 2.0 2.0 2.0 2.0 1.0
Stnd. skewness 1.18525 -2.81643 -0.35693 5.56615 -3.12134 -5.81832
Stnd. kurtosis -0.122257 -1.81132 -2.13263 1.78137 -0.774089 1.97685
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Correlations

log(Tang truong _Ho) |[MaDame |Maloaidat |Cap ketvon |Capdaydat [Ngap nuoc
log(Tang truong _Ho) 0.3785 0.5324 0.5051 -0.1016 -0.0545
(64) (64) (64) (64) (64)
0.0020 0.0000 0.0000 0.4245 0.6687
Ma Da me 0.3785 0.5787 0.2473 0.1168 -0.0821
(64) (64) (64) (64) (64)
0.0020 0.0000 0.0489 0.3579 0.5189
Ma loai dat 0.5324 0.5787 0.4850 -0.0507 0.0910
(64) (64) (64) (64) (64)
0.0000 0.0000 0.0000 0.6908 0.4745
Cap ket von 0.5051 0.2473 0.4850 -0.3331 0.2222
(64) (64) (64) (64) (64)
0.0000 0.0489 0.0000 0.0072 0.0776
Cap day dat -0.1016 0.1168 -0.0507 -0.3331 -0.3425
(64) (64) (64) (64) (64)
0.4245 0.3579 0.6908 0.0072 0.0056
Ngap nuoc -0.0545 -0.0821 0.0910 0.2222 -0.3425
(64) (64) (64) (64) (64)
0.6687 0.5189 0.4745 0.0776 0.0056
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:

log(Tang truong _Ho) and Ma Da me
log(Tang truong _Ho) and Ma loai dat
log(Tang truong _Ho) and Cap ket von
Ma Da me and Ma loai dat

Ma Da me and Cap ket von

Ma loai dat and Cap ket von

Cap ket von and Cap day dat

Cap day dat and Ngap nuoc

Két qua trén cho thay tang truéng Ho cua téch trong ring khdp chiu anh hudng truc tiép cua 3
nhan t§: D4 me, loai dat va két von; bi tac dong gian tiép b6i 3 nhan t6 do day dat va muac do
ngap nudc. Tir ddy ¢ thé vé ra cdy nguyén nhan chi phdi dén ting truong téch trong rimg khop
nhu sau:
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Ting truéng téch trong
ring '

‘0 Ngép nu(r

Cdy nhdn t6 anh hwéng dén ting trucng téch lam giau rieng khop & Pik Lak

Nhu vay ¢6 5 nhan té xi anh hudng tryc tiép hay gian tiép dén ting truong cdy téch ¢ cac diéu
kién 1ap dia khac nhau cta rirng khop. Tuy nhién dé tap trung Ira chon nhan t6 anh huong chinh
trong md hinh, tién hanh phan tich chon bién trong Stat.

St dung chiic ning chon bién s6 cua Stat: Improve/Regression Analysis/Mutiple
Factors/Rgression Model Selection:

Forecast SnapStats!! Tools View Window Help

Analysis of Variance » @‘ilﬂb_’&— Eﬁlﬁ-ﬁ*l«:\‘&‘?\ﬁ

Regression Analysis = One Factor A X IR a— M poul
Experimental Design Creation ’ ‘ Muiltiple Factors 4 Multiple-Variable Analysis (Correlations)...
Experimental Design Analysis ’ Attribute Data » Muiltiple Regression...

Srafeoon m Life Data | Regression Model Selection...

atReporter Dependent variable: |
v . vample. S e Nonlinear Regression...
StatFolio Comments e
A=MaDame Ridge Regression...
Multiple-V ariable Analysis B=Ma loai dat 5
Miiltinla.C amnla Camnarican E=(Eap k.et b ol st i

Két qua cho thay c¢6 3 bién sé BCE (Ma loai dat, Cap ket von va Ngap nuoc) cho R? cao nhét
va Cp tién gan dén s6 bién s6 nhat. Vi vay dé don gian trong mé hinh hdi quy, chi thiét lap véi
3 bién sb cha dao nay.

Regression Model Selection - log(Tang truong Ho)

Dependent variable: log(Tang truong _Ho)

Independent variables:
A=Ma Da me
B=Ma loai dat
C=Cap ket von
D=Cap day dat
E=Ngap nuoc
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Models with Smallest Cp

Adjusted Included
MSE R-Squared |R-Squared [Cp Variables
0.120811 |39.0245 35.9757 2.63299 BCE
0.124112 [36.3145 34.2264 3.23893 BC
0.121747 [39.5763 35.4797 4.10244 ABCE
0.124213 [37.3075 34.1728 4.28409 ABC
0.122759 [39.0742 34.9437 4.58517 BCDE
0.126039 [36.3861 33.2054 5.17005 BCD
0.123628 |39.6828 34.483 6.0 ABCDE
0.1263 37.3166 33.0668 6.27534 ABCD
0.131813 [32.3631 30.1455 7.03849 AC
0.130425 [34.1725 30.8811 7.29862 ACE
0.137393 [28.3441 27.1884 8.9031 B
0.133971 [32.3826 29.0018 9.0197 ACD
0.132527 [34.2261 29.7669 9.24703 ACDE
0.137561 [29.4134 27.0991 9.87488 BE
0.138193 [29.0891 26.7641 10.1867 AB
0.138558 |28.9017 26.5706 10.3669 BD
0.142821 [25.513 24.3116 11.6254 C
0.137974 [31.5226 26.8801 11.8467 ABDE
0.164271 [14.3259 12.9441 22.3827 A

0.188696 0.0 0.0 34.1583
0.188696 |1.5873 0.0 35.1664 D
0.188696 |1.5873 0.0 35.8724 E

Adjusted R-Squared Plot for log(Tang truong _Ho)
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Number of Coefficients

Buwéc 4: Thir nghiém va lwa chon mé hinh t6i wu: Trén co sé xac dinh duoc 5 bién anh hudng,
trong do c6 3 bién doc 1ap anh hudng chu dao 1a Ma loai dat, Cap ket von va Ngap nuoc, tién
hanh 1ap mo hinh hdi quy c6 trong s6 theo bién Cap ket von va lya chon mé hinh téi uu theo cac
chi tiéu théng ké. Két qua nhu sau

Trong Stat thyc hién phén tich hdi quy da bién: Improve/Regression Analysis/Mutiple
Factors/Multiple Regression. Trong hdp thoai chon bién s y va xi, d6i bién, t6 hop bién va xéc
dinh trong s Weight thich hop. Trong d6 Weight = 1/Cap ket von *b, v6i b £ 4, tim b dé cho
md hinh ¢ céc chi s6 thong ké tot nhat va do thi bién dong residuals phan bd quanh truc y = 0.
Két qua sau 1a mot vi du véi to hop bién va gia tri trong s6 toi wu tim duoc véi b= -1.5.
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Luru ¥ khi t6 hop bién can quan tdm dén chiéu huéng quan hé cua ting bién doc lap voi bién phu
thudc, néu 2 bién doc lap co quan hé + (cung chiéu véi y) thi khi td hop co thé tich lai v6i nhau;
nguoc lai 1 bién thuan va 1 bién nghich véi y thi chia nhau. M6i quan hé thuan nghich cua y/xi
dugc thé hién trong bang phén tich twong quan timg cip bién sé Correlations.

1 STATGRAPHICS Centurion - Untitled StatF
File Edit Define Measure Analyze | Improve | Control Forecast SnapStats!! Tools View Window Help
= d Analysis of Variance 4 i b iﬂ i_ﬁ_ $3 L{\_ & m-&l_{_ ’A ? E
DataBo Regression Analysis » One Factor 4 [Fl 4+ | ahetl A& Bowl
Stathd Experimental Design Creation 4 Muiltiple Factors 4 Multiple-Variable Analysis (Correlations)...
SlatGal Experimental Design Analysis 4 Attribute Data 4 Muiltiple Regression...
atGal

Multiple Regres Life Data » Regression Model Selection...
StatReporter Dependent variable: logyaeus e Nonli R .
StatFolio Comments Independent vaniables: ominesTTEgrEEan

gqn(lig loai dat“2*Cap ket von/Ngap nuoc) Ridge Regression...

Multiple- ariable Analysis Weight variable: 1/Cap ket von™-1.5 Pastiol Least Squares...

Multiple Regression

A, i iable:

Cap ey dai Dependent Variable:

CapHo E |Iog[Tang truong _Ho)
Cap ket von

Dame

Day dat Independent Yariables:

Doo

H sqit(Ma loai dat™2*Cap ket von/Ngap nuoc]
Ho

Ket von

Loai dat

Ma Dame

Ma loai dat

Maao TN

Ma o TN phu
Nagap nuoc
Tang truong _Ho
Tang truong Do

Tang truong TB_ Doo [Select:)
Tang truong TB_H I
[Weights:)

1/Cap ket von™1.5
¥ Sort column names |
0K | Cancel | Delete | Transform... | Help

Multiple Regression - log(Tang truong Ho)
Dependent variable: log(Tang truong _Ho)

Independent variables:
sgrt(Ma loai dat"2*Cap ket von/Ngap nuoc)
Weight variable: 1/Cap ket von"-1.5

Standard T
Parameter Estimate Error Statistic  |P-Value
CONSTANT 3.64326 0.104536 34.8519 [0.0000
sgrt(Ma loai dat"2*Cap ket von/Ngap nuoc) 0.298794 ]0.0384934 [7.7622 0.0000

Analysis of Variance

Source Sum of Squares [Df [Mean Square [F-Ratio |[P-Value
Model 11.924 1 11.924 60.25 0.0000
Residual 12.27 62 [0.197903

Total (Corr.) |24.194 63

R-squared = 49.285 percent
R-squared (adjusted for d.f.) = 48.467 percent
Standard Error of Est. = 0.444863
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Mean absolute error = 0.266893
Durbin-Watson statistic = 1.69195 (P=0.0864)
Lag 1 residual autocorrelation = 0.147319
The StatAdvisor

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

log(Tang truong _Ho) = 3.64326 + 0.298794*sqrt(Ma loai dat"2*Cap ket von/Ngap nuoc)

Plot of log(Tang truong _Ho)

56 T T T T T —
52 -
48 |- m
o
[
S 44l -
0
Q
(]
4 -
3.6 - —
32 ks . S . . . =
3.2 3.6 4 4.4 4.8 5.2 5.6
predicted
Residual Plot
43 F =
g 23 B
he] o
0
o ° 8
r 8 ] °
g osp PR 1
2 a7t ©F e . -
-3.7 ;‘ . . . . . M|
3.2 3.6 4 4.4 4.8 5.2 5.6

predicted log(Tang truong _Ho)

Buéc 5: Phan tich két qua &ng dung ciia mé hinh: Mb hinh dugc thiét 1ap thé hién quan hé
giita 3 nhan t6 loai dat, két von va ngap nudc dén tang trudng cdy téch trong rimg khop. Thé cac
gi4 tri khic nhau cta 3 bién nay vao mé hinh s& du bao dugc ting trudng chiéu cao téch theo
ting t6 hop lap dia. DAy 1a co so dé: i) Dy bdo ning suit theo t6 hop 3 nhan té anh hudng; ii)
Lap ban db thich nghi cho cay téch trong ring khop theo 3 16p dit liéu ctia 3 nhan t6 anh hudng.
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