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Bai I. GIOI THIEU MOT SO MO HINH SINH TRUONG
1.1. MOT SO HAM SINH TRUONG THONG DUNG
1.1.1. M6 hinh Gompertz

Y =m*exp[(-b*exp(-cT)]; (D
trong do6: T 1a tudi cay; m = Y — chiéu cao (hoac duong kinh, V...) than cay 16n
nhat & tudi thanh thuc.

+ Phwong phap tim cAc tham s6 ciia md hinh Gompertz

+ Céch thir nhat

bat Y/m = exp[(-b*exp(-cT)] = Ln(m/Y) = -b*exp(-cT)

= Ln(-Ln(Y/m)) =Lnb —cT

bat Y’ = Ln(-Ln(Y/m)); A = Lnb; ¢ = B.

=Y =A+BT. (2)

Giai phuong trinh (2) bang phuong phéap binh phuwong nho nhat dé tim A va B. Khi
biét A =Lnb = b =e¢"A. Tir ddy c6 thé tro lai ham phi tuyén.

+ Cach thwr hai

bat m/Y = exp[(-b*exp(-cT)] = Ln(m/Y) = -b*exp(-cT)

= Ln(Ln(m/Y))=Lnb —cT

bat Y’ = Ln(Ln(m/Y)); A = Lnb; ¢ = B.

=Y =A+BT. (2)

Giai phuong trinh (2) bang phuong phéap binh phuong nho nhat dé tim A va B. Khi
biét A =Lnb = b = e"A. Tir ddy c6 thé tr& lai ham phi tuyén.

Luu y rang, trong thuc té khi giai mo hinh (1) bang cach cho trudc m va c,
thi sai s hay Sum(Yy—Y)"2 van con rat 1é6n. Dé dat duoc tiéu chuin
MinSum(Y,—Y1)"2, can phai x&c dinh ba tham $6 m, b va ¢ cua mo hinh (1) bﬁng
phuong phap hdi quy twong quan phi tuyén tinh. Thu tuc hdi quy twong quan phi
tuyén tinh dugc trinh bay ¢ File (Nhitng ham sinh truéng) thudc nhém [Dé cuong

nghién ctru khoa hoc] va [Hudng dan sir dung Statgraphics].
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Khao sat ham Gompertz : Y = m*exp(-b*exp(- cT))
+ Téc dd sinh trwéng (luong ting trudng thudng xuyén hang nim CAI =
Current Annual Increment hodc PAI = Periodic Annual Increment):
ZY =Y’ =mbc*exp(- cT - b*exp(-cT))
+ Téc @9 sinh truéng 16n nhat
ZY max = Y max = (mc)/e ; T = In(b)/c
+Piém udn Y’ =0 tai T =In(b)/c va Y = m/e
+ Tubi dat ZY max
Ty max) = In(b)/c
+ Lwong ting trwéng trung binh hang nidm (MAI = Mean Annual

Increment):

~Yr m*exp(-b*exp-cT)
AY = T = T
AY =0tai T = -v6 cung

+ Suit ting truéng

'

Y
Py = 100*7 = 100*bc*exp(-cT)

1.1.2. Mo hinh Schumacher

Y = m*exp(-b/T ) hay Y = m*exp(-bT ) 3)

trong d6: T — tudi rimg; m = Y yax — chiéu cao (hoidc dudng kinh...) than cay
16n nhét ¢ tudi thanh thyc. Luu y: ¢ = 0,2 + 2; b ludn 13y gia tri am.

+ Phwong phap tim cAc tham s6 ciia md hinh Schumacher

+ Cach thir nhat. Bat (Y/m) = exp[(-bT )]

= Ln(Y/m) = -bT = Ln(-Ln(Y/m)) = Lnb — cLnT.

bat Y’ =Ln(-Ln(Y/m)); Lnb=A;c=B; LnT=T"

=Y’ =A+BT. “

Giai phuong trinh (4) bang phuong phap binh phuong nhé nhét s& tim duoc
A vaB.Khibiét A=Lnb=b=¢"A; LnT=T" = T=e¢"". Tir day c6 thé tro lai
ham phi tuyén.
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Luu ¥ rang, gia tri m duoc chon sao cho tong binh phuong céc sai 1éch gitra

gi4 trj ciia bién y; va gia tri wdc lugng cia bién y; 12 nho nhat, nghia 1a Y(y; - y)* =

min.

+ Cach thir hai. Tir ham 3, 4y logarit ti nhién hai vé:
LnY =Lnm - bT™

PatLnY=Y’;Lnm=A;-b=B; 1/T°=T;¢=0,2 - 2,0.
=Y =A+BT. (%)
Luuy réng, gia tri ¢ dugc chon sao cho 2 (y; - yi)2 =min.

+ Cach thit ba. Ba tham sb m, b va ¢ ctia m6 hinh (3) c6 thé dugc xac dinh

bang phuong phap hdi quy twong quan phi tuyén tinh (Xem File (Nhitng ham sinh

truéng) thudc nhom “‘Dé cuong nghién ciru khoa hoc’ va ‘Hudng dan st dung

Statgraphics’).

Khao sat ham Schumacher
Y = m*exp(-b/T ) hay Y = m*exp(-bT )
+ Téc @9 sinh trudémg (lwong ting trudng thuong xuyén hang nam):
ZY =Y’ = mbeT € Dexp(- bT )
+ Téc d sinh trwéng 16m nhat
ZY max = Y max = (m*(bc)-(1/¢))*(e/1+c)™-((c + 1)/c)
Néu tinh cho M 1am phﬁn, thi ZY nax 12 ndng suét tdi da.
+ Tudi dat ZY max
Tv'maxy = (bc/(1 + )M /c
Tai Y = m*exp(-(ct+1)/c)
+ Lwgng ting trudéng trung binh hang nam
AY = % _ me’Y —llz/TAc)
+ Luong ting truéng trung binh hang nim Iém nhit
AY ax = m(bce)™-(1/c)
+ Tuoi dat AY pay (v6i Msf 13 tudi thanh thuc s6 lugng)
Tmax = (cb)*1/c

+ Suit ting trudng
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Y
Py =100*y = 100%beT* !

+ Piém udn tai T = ((c*b)/(c+1))(1/c) va Y = m*2.71827(~(c+1)/c)

Vi ham Schumacher nhan Y = 0 tai X = 0, nén né biéu thi t6t quy luat bién
dd cta D, H, M 1am phﬁn theo tudi.

1.1.3. M6 hinh Korf

Y = Yonaxexp(-CiT ) (6)

trong do: T — tudi Ung; Ymax — chiéu cao (hoac duong kinh) than cay lon
nhat ¢ tudi thanh thuc. Céc tham sd ctia phuong trinh Korf ¢6 quan hé véi nhau nhu
sau: Yoo =€, C; = b(n-1), C, =n-1.

Giai: Dit (Y/Y may) = exp(-C1T%) = -Ln(Y/Y nax) = C; T

= Ln(-Ln(Y/Y nax) = LnC; — C,LnT

= DPat Ln(-Ln(Y/Y ) = Y’; LnT=X, LnC,;=A,C, =B

=Y =A+BX. (7)

Giai phuong trinh (7) bang phuong phap binh phuwong nhé nhat s& tim dugc
A va B. Khi biét A = C, =2.7182"A; C, = B. Tir ddy c6 thé trd lai ham phi tuyén.

Pé lam phu hop nhimg ham sd trén day v6i diy sb liéu quan sat, yéu cau
phai xac dinh duoc nhitng tham s ciia mo hinh sao cho “Tong sai léch binh
phuong gitra nhitng tri s6 quan sat (y;) va tri sé uéc luong (y; ) 1a nho nhét, nghia 1a
min S(yi - yi ).

Céc tham s6 ctia nhitng mo hinh phi tuyén c6 thé xac dinh bang hai phuong
phap: (1) hdi quy tuyén tinh (Linear Regression), (2) hdi quy phi tuyén tinh
(Nonlinear Regression). Thu tuc hdi quy tuyén tinh dd dugc gidi thiéu trong nhidu
tai liéu thong ké toan hoc. Phan dudi ddy gidi thiéu phuong phap xac dinh cac tham
s6 ciia mé hinh phi tuyén bang thu tuc hdi quy phi tuyén (Nonlinear Regression).
1.2. XAC PINH NHUNG THAM SO CUA MO HINH HOI QUY PHI TUYEN

Thu tuc hdi quy phi tuyén trong phan mém thdng ké SPSS (10.0) cho phép
tim cac hé s6 cia mo hinh phi tuyén ma khong can phai thyc hién budc tuyén tinh
hoa cac md hinh phi tuyén.

1.2.1. Thi tuc hdi quy phi tuyén (Nonlinear Regression)

Trudce hét vao duong 1énh hdi quy phi tuyén:
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Analyze\Regression\Nonlinear.

Ké dén khai bao nhitng diéu kién ctia mé hinh phi tuyén nhu sau:

B Honlinear Regression

x]

Dependent;
P L %o
& ho .
todel Exprezsion:
bO*exp(-b1 /(a+b2]) izl
E Cancel
Help
2 R P I -1 1 _ E
. : J ¢=|»=| 4|5]6]| Functions:
EPEIIS = = _ |~ ABS[humexpr] Y
J =|=] 1]2]3] MY best value value,.. =
Ao 0 | || |ARSINMumespr)
wl| o~ ARTAM [nurmexpr]
| 2] _Delete || | cpFNORMzvahe] v
| | Save... Options...

Hinh 1. Ctru s6 khai bdo ham phi tuyén

3

Nonlinear Regression: Parameters

Nonlinear Regression: Save New ... @

Mame: Continue
Sl Vel g : )
Safnavae _Concel | ¥ Predcied vaes Caiiue
BO[45) Help ,
| B1H1D v
B2ED.5]] v Besiduals Cancel
| Dertvatives
Help
- |

Hinh 2. Khai bao tham s6 ban dau Hinh 3. Chon gia tri du doan va sai 1&ch

- Bién phu thudc Y. Bién nay duogc khai bao trong ctra s6 Dependent bang cach
chon Y va chuyén vao ctra s6 Dependent (hinh 1).

- Dang md hinh dugc chon dé lam phu hop voi diy s liéu. Dang mé hinh duoc
ghi trong ctra s6 Model expression (hinh 1).

- Nhiing tham sé gia dinh ban dau cia mo hinh. Nhiing tham s6 nay dugc khai

béo trong cira sd Parameters (hinh 2). Luu y chon Add sau mdi 1an khai bao mét
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tham s6 dé chuong trinh ghi nhan. Néu khai bao sai hodc c6 thay d6i tham sb,
thi chon Remove va khai b3o lai.

- Chon nhiing gia tri du doan (Predicted value) va nhitng sai léch (Residuals)
trong thanh Save (hinh 3).

- Cudi cung chon OK.

Két qua bao cdo nhitng thong ké tom tat ctia hdi quy phi tuyén nhu phan tich
ANOVA, hé s6 tuong quan va cac tham sé cia mé hinh.

Luu ¥ rang, viéc khai bao nhiing gia tri ban déu cua cac tham sé cia mo
hinh phi tuyén 1a rat quan trong, nhung viéc nay ciing rat khé khan. Boi vi, néu
khai bao gan dang nhitng gia tri ban dau cta cac tham sd, thi thu tuc hdi quy phi
tuyén cho phép du doan nhitng gia tri ctia bién phu thudc chinh xac hon [nghia 1a
min S(y; - y; )* nho hon] so véi thu tuc hdi quy tuyén tinh. Nguoc lai, néu nhiing
gia tri ban dau cta cac tham s6 dugc khai bao khong dang hodc chénh 1éch qua 16n
s0 vOi gid tri gan dung nhat, thi thu tuc hdi quy phi tuyén hoic bao 161 hodc béo cao

nhiing gi tri du doan véi sai léch rat 16n.

Muc dich phan tich hdi quy trong IAm hoc:

(1) Tim dugc mot ham sé phan anh dung quy luat bién doi cia cac nhan t6 diéu tra.

(2) Tim duoc mot ham sé dé mé ta ding mbi quan hé giita cic nhén té diéu tra véi
cac bién moi truong.

(3) Tim dugc mot ham sb dé lam phu hop s liéu va st dung n6 dé du doan sao
cho tong sai 1éch binh phuong nho nhét, nghia 13 min S(y; - yvi ).

Néu muc dich dit ra 1a tim dugc mot ham phi tuyén dé lam phu hop sb liéu
v6i sai léch du doan nho nhét, ban c6 thé sir dung thu tuc hdi quy phi tuyén. Tuy
vay, nhu da no6i ¢ trén, muc dich nay chi co thé dat dugc khi ching ta khai bao gén
dung nhét nhimg gia tri ban dau cta cac tham sd. Vay bang cach nio c6 thé khai
béo gan ding nhét nhiing gia tri ban dau cta cac tham s6 cua ham phi tuyén? Pay
13 mot cong viée rat kho khin, nhat 14 d6i véi nhimg ai thiéu kinh nghiém. Duéi
day trinh bay cach khai bao gan dung nhét nhiing gia tri ban dau cua cac tham sb

ctia mo hinh phi tuyén.
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1.2.2. Xac dinh nhirng tham s ciia mé hinh phi tuyén

Bwéc 1. Chon nhimg ham phi tuyén dé lam phu hop véi sé liéu di cho.
Cong viéc nay co thé thuc hién b?mg nhiéu cach khac nhau, chéng han nhu dua vao
ly thuyét va kinh nghiém, st dung thi tyc so sanh cic ham hoi quy trong
Statgraphics va SPSS, v& db thi...

Buéc 2. Bién d6i ham phi tuyén sang dang tuyén tinh va tim nhimg hé s6
ctia ham phi tuyén bang thu tuc hdi quy tuyén tinh.

Budre 3. Sir dung nhing gia tri ctia nhitng tham s6 vira im dugc ¢ budc 2 dé
khai bao trong ctra s6 cac tham sb (parameters) ctia thu tuc hdi quy phi tuyén.

Can luu ¥ rang, khi nhitng tham sb duoc gia dinh bang nhitng gia tri ban dau
khac nhau, thi cac ham phi tuyén s& nhan nhitng hé s6 khac nhau va tong sai léch
binh phuong ciing khic nhau. Do d6, dé nhan duoc nhimg tham sé cua ham phi
tuyén hop 1y nhat, ban can chu y dén diéu kién “min S(y; - yi )*”. Dé thoa mén diéu
kién min S(y; - yi )°, ban can phai khai bao lai mot vai lan nhitng gia tri ban dau ciia
cac tham s ctiia ham phi tuyén. MB&i 1an khai bao lai, ban chi can thay ddi mot vai
don vi phan mudi ctia mdi tham sd. Tha tuc s& dimg khi ban di nhan duoc min S(y;
-vi )

Vi du xac dinh céac hé s6 ciia mé hinh héi quy phi tuyén

Bang 1 ghi lai nhimg s6 liéu vé sinh trudng dudng kinh than cdy (D, cm)
ctia loai Keo 14 tram (Acasia auriculiformis) tir 2 — 21 tudi, moc trén dat xam phu
sa c6 0 mién Pong Nam Bo. Tir s6 liéu ndy, yéu cau dat ra 1a 1am phu hop s6 licu
d3 cho voi ham Gomperts va ham Schumacher dé mé ta méi quan hé giira duong
kinh than cay (D, cm) véi tudi cdy (A, nim). Pé dat dugc yéu cau nay, dudi day
thir sir dung hai thii tuc hdi quy tuyén tinh va hdi quy phi tuyén dé xac dinh céac
tham s6 cia ham Gomperts va ham Schumacher.

Bang 1. Sinh truéng duong kinh than cay (D, cm) cua loai

Keo 14 tram (Acasia auriculiformis) tir 2 — 21 tudi

A, nam 2 3 4 5 6 7 8 9 10
D, cm 473 | 6.19 | 751 | 8.84 | 10.12 | 11.31 | 12.26 | 13.29 | 14.21
A, nam 11 12 13 14 15 16 17 18 19

D, cm 15.16 | 16.01 | 16.76 | 17.5 | 18.28 | 19.17 20 20.61 | 21.47
A, nam 20 21
D, cm 22.3 | 23.1
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Gidi:

Ham Gomperts c6 dang:

Y = Ymax™exp(-bo*exp(-b;*A))

trong do:

Y 0 = D 16m nhét & tudi thanh thuc, cm;

Exp = co s6 Neper = 2,7182;

by va b; = nhitng tham s6 ciia mo hinh can tim;

A = bién s6 tudi cdy, nam.

Buée 1. Xac dinh cdc tham sé ciia mé hinh Gomperts bang thii tuc hoi quy
tuyén tinh.

Trudc hét, gia dinh Y nax = 70 cm va bang thu tuc tuyén tinh hoa, di xac dinh
duoc hai tham s6 cua ham Gomperts nhu sau: by = -2.57685; b; = 0.04284. Nhu
vy, md hinh bién doi duong kinh than cay theo tudi c6 dang:

D, 3 =70*exp(-2.57685*exp(-0.04284*A)) (1)

Tong sai 1éch binh phwong ctia mé hinh (1) 1a 17,542.

Buéce 2. Xdc dinh cdc tham s6 cia ham Gomperts bang thii tuc hoi quy phi
tinh.

Trude hét, chuyén dir liéu D va A vao bang tinh SPSS 10.0. Ké dén mé
duong dan vao thu tuc hdi quy phi tuyén: Analyze > Regression > Nonlinear. Tiép
theo chon Y va chuyén vao khoang Dependent. Sau d6 khai bdo moé hinh Gomperts
trong khoang Model expression theo dang: Y mac*exp(-bo*exp(-b;*A)). Cudi cung
khai bao nhiing gi4 tri ban dau cta cac tham sd cua ham Gomperts trong thanh
Parameters. Dé tim cac tham s6 ctiia ham Gomperts va so sanh véi cach xac dinh
céc tham sb bang thu tuc tuyén tinh hod, ¢ ddy chung ta thir ba gia dinh: (1) Y ax =
70,bo=-3.0 vab; =-0.3; (2) Yiax = 70, by =2.0 va b; = 0.2; (3) Yinax = 70, bg = 2.5
va b; = 0.04 (nhitng tham sb gan giéng véi thu tuc tuyén tinh).

Sau khi thyc hién thu tuc hdi quy phi tuyén, két qua nhan duoc cac tham sd
Y max» Do, b1 Va téng binh phuong sai 1éch nhu sau:

v’ Dbi voi truong hop 1, Yo = 27.3938, by = 2.0172, by = 0.1111, r = 0.996.
Téng sai 1éch binh phuong nho nhat 14 0.3172.

10
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v' Dbi voi trudng hop 2, Y= 27.39375, by =2.01713, b;=0.11111, r = 0.996.
Téng sai 1éch binh phuong nhé nhat 14 0.3301.

v' D6 voi truong hop 3, Ymax = 27.39377, by =2.01713, by = 0.11111, r = 0.996.
Téng sai léch binh phuong nhé nhat 14 2.1430.

So sanh nhirng két qua tinh toan trén ddy cho thiy, khi st dung tha tuc hoi
quy phi tuyén tinh dé 1am phu hop s6 liéu véi ham Gomperts, thi tong sai 1éch binh
phuong & truong hop 1 va 2 (tuong tng 0.3172 va 0.3301) nhé hon so véi thu tuc
hoi quy tuyén tinh (17.542) tuong Gmg 1a 55 va 53 lan.

Ham Schumacher c6 dang:

Y = Yoa*exp(-bp*A™")

trong do:

Y = bién sb phu thudc;

Y nax = gia tri lon nhét cta bién phu thudc;

Exp = co sd Neper =2,7182;

by va b; = nhitng tham s6 cia mo hinh;

A = tudi cay.

Buée 1. Xac dinh cdc tham s6 cia ham Schumacher bang thii tuc hoi quy tuyén tinh

Trudce hét, gia dinh Y na, = 70 cm va bang thu tuc tuyén tinh hoa, di xac dinh
duoc hai tham s6 ctia ham Schumacher nhu sau: by = -3.76679; b, = -0.38444. Nhu
vy, md hinh bién do6i duong kinh than cay theo tudi c6 dang:

D, 5 = 70*exp(-3.76679* A% )

Tong sai 1éch binh phuwong ctia theo mé hinh (2) 14 6,67.

Buéc 2. Xac dinh cac tham sé cia ham Schumacher bang thii tuc hoi quy
phi tinh.

Pé tim cac tham s cua ham Schumacher va so sanh véi cach xac dinh cac
tham s6 bang thu tuc tuyén tinh hoa, & day thir ba gia dinh: (1) Ymax = 70, by = 4.0
va b; = 0.4 (nhitng tham s gan giéng v&i thu tuc tuyén tinh); (2) Ymax = 70, by = -
3.0vab; =-0.3; 3) Yiux = 70, bp=2.0 vab; = 0.2.

Sau khi thuc hién thu tuc hoi quy phi tuyén, két qua nhan duogc cac tham )

Y max» Do, b1 Va téng binh phuong sai 1éch nhu sau:

11
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v' D6i voi truong hop 1, Y= 1159.0284, by = - 6.2011, b; = 0.1494. Tong sai
léch binh phuong nho nhat 1a 0.622.

v' D6i v6i truong hop 2, Yoex = 815.7010, by = -5.8746, b, = 0.116236. Tong sai
léch binh phuong nho nhat 1a 0.729.

v' D6i véi truong hop 3, Yo = 638.5037, by = - 5.6512, b, = 0.1726. Tong sai
léch binh phuong nhoé nhat 1a 0.842.

So sanh nhirng két qua tinh toan trén ddy cho thay, khi st dung thi tuc hoi
quy phi tuyén tinh dé 1am phu hop sb liéu v6i ham Schumacher, thi téng sai léch
binh phuong ¢ truong hop 1 va 2 (twong tng 0.622 va 0.729) nhd hon so véi thu
tuc hdi quy tuyén tinh (6.67) trong tng 1a 11 va 9 lan.

Nhirng luu y

v/ Khi nhitng tham sb duoc gia dinh bang nhirng gia tri ban dau khac nhau, thi cac
ham phi tuyén s& nhan nhimng hé s6 khac nhau.

v' Ngoai ra, di v6i hai ham Gomperts va Schumacher, néu cb dinh hé sé b, va b,
va thay doi gia tri Yyax 10N dan, thi téng sai léch binh phuong s& nhéan gia tri
nho dan.

v Vi thé, d& nhan duoc ham phi tuyén mé ta tot méi quan hé giira hai bién Y va X
VOl téng sai 1&ch binh phuong nhd nhét, ban co thé gid dinh nhitng gia tri ban
dau cua cac tham s6 bang nhimg gia tri khac nhau. Thi tuc s& ding khi mé hinh
udc luong nhan duge nhitng gié tri dy doan véi sai s6 thoa man nhitng diéu kién

dat ra.

12
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Bai II. TOM TAT LY THUYET PHAN CHIA CAP DAT
2.1. PINH NGHIA. Cap dat 1 chi tiéu biéu thi ning suét tiém ning cua lap dia.
v’ Cép dat duoc st dung dé phan chia cac don vi du doan san lugng va xac dinh hé
thdng céc bién phap kinh doanh.
v’ Cép dat duoc xay dung cho quan thy thuan loai dong tudi.
v Ddi v6i rimg tu nhién khéac loai khac tudi, cap dat biéu thi cap ning suat twong
g voi timg cap chiéu cao.
2.2. CHI TIEU PHAN CHIA CAP PAT (rimg thuan loai dong tu6i)
+ Yéu cau:
Phan anh tét sy phu hop cua diéu kién 1ap dia d6i véi sinh trudng cua loai cdy.
Quan hé chat ché voi trir luong quén thu.
V& co ban doc 1ap v6i mat do.

Khong chiu anh hudng cua tia thua.

NN N NN

X&éc dinh nhanh tai hi¢n truong.

+ Chi tiéu phén chia cp dat: chiéu cao.
Quan h¢ chat véi trir lugng.
Dé xac dinh.

Chiu anh huong cua lap dia.

ANEENEENERN

ft chiu anh hudng ctia bién phap kinh doanh.

v' H<H,<H, <H, <H,

O day: H = chiéu cao binh quéan than cdy; Hq = chiéu cao than cdy tuong ung voi

duong kinh binh quéan 1am phan; Hg = chiéu cao twong tng véi cdy c6 tiét dién

ngang binh quéan; H, = chiéu cao Lorey; Hy = chiéu cao tang troi.

e Khi rimg khéng bi tia thua nhén tao, c6 thé sir dung H binh quan 1am phan dé
phan chia cip dat.

e Khi rimg di bi tia thua nhan tao, ngudi ta sit dung H binh quan cua 20% sb cay

thudc tang troi (Hy) dé phéan chia cip dat.

13
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2.3. LAP BIEU CAP PAT
2.3.1. Mt s6 khai niém
(a) Tudi co sé (Ay). D6 1a tudi duogc sir dung dé xac dinh sé cAp dat can phan chia
cho mdi loai, pham vi bién dong H va chi sd cap dat. Tudi A, dugc chon & thoi
diém sinh truong chiéu cao d kha 6n dinh. N6i chung, A, duoc chon ¢ tudi cang
cao cang tot. P6i v6i cay moc nhanh, chu ky kinh doanh 10 - 20 nim, A, = 8 dén
16 nam.
Nguyén tic chon tudi co sé Ay:
v Tudi thu dugc nhiéu thong tin nhat.
v' D& xé4c dinh pham vi bién dong H.
(b) Chi s6 cap dat (S). P6 1a chiéu cao (Hy) cho trudc tuong tmg véi timg cip dat
tai tudi Ao. Chi sd cip dat (S) thuong 1dy gid tri chin. Tuy theo su bién ddi H, tai
Ao ma khoang cach S; 16n hay nho.
(c) Puong cong cip dat hay dwong cong chi thi cho cip dit. Do 13 duong cong
biéu thi qué trinh sinh trudng chiéu cao binh quan tﬁng tro1 (Haow, Higo, Hy) theo
tudi twong Gmg voi ting cap dt.
Nguyén tic xdy dung dwong cong cap dat:

v" Di qua gia tri Hy cho trudc tai A,.

v' Xuit phat tir gbc toa do.
(d) Cap dat tuyét doi va cap dat twong doi. Cap dat tuyét d6i 13 tén goi cip dat
theo chi s6 cip dat. Cip dat trong d6i 1a tén goi cip dat theo chir s6 La Ma: I...V.
(e) Biéu cz"ip dat. o 1a mot loai biéu ghi lai nhiing gié tri chiéu cao (Hodusi> Hogigtas
Houen) cUa tig tudi hay cap tudi tuong tng véi nhimg cap dat khac nhau.
(g) Biéu do cap dat. D6 1a biéu dd mo ta (biéu dién) qua trinh sinh trudng chiéu
cao Hy (Hodusi» Hogia» Howen) clia timg loai cdy twong Ung v6i nhitng cép déat khac
nhau.
(h) Cach sir dung biéu cap dat

v' Xac dinh A va H, cho quan tiéu thy.

v Diém giao nhau giita Hy vdi A cho biét cap dét.

14
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2.3.2. XAC PINH SO CAP PAT
v’ V& cac duong cong sinh trudng chiéu cao thuc nghiém 1én biéu do.
v' Xac dinh pham vi bién dong chiéu cao tai A; (gi6i han trén va dudi).
v' Xéc dinh A,. D6 14 tudi ma sinh truong chiéu cao c6 khuynh huéng 6n dinh
nhat. A, ldy gia tri cang cao cang tot.

v' Cin ctr pham vi bién dong Hy tai A, dé phén chia s6 cap dat.

\

Sb cap dat bién doi tir 3 — 5.

v' Xéc dinh chi sé cip dat (S;). Pé xac dinh S;, trude hét tinh quan hé Hy — A
tuong Umg vo1 nhiing cép dat du doan trude. Sau do, dua vao Hy tai A, dé
chon S; thich hop. Gia tri S; thuong dugc chon 1a nhitng s6 chan.

2.3.3. PHUONG PHAP XAY DUNG DPUONG CONG CAP PAT

2.3.3.1. Nguyén tic chung

v' Trude hét, xdy dung nhitng dudng cong cip dat bang nhiéu phuong phap khéc
nhau. Chang han phuong phap d6 thi, moé hinh thong ké Hy-A...

v Sau d6, chon phuong phap thich hop nhét.

Mot phwong phap 1a thich hop khi:

v Dai dién tét cho quy ludt sinh truéng chiéu cao cia cac cap dat.

v/ Xuit phat tir goc toa do.

v' Do dbc ctia dudng cong ting dan tir cap dat xau (V) dén tdt (I).

v' Mbi dudng cong phai di qua mot diém cho trudc tai A, (d6 1a chi sd cap dat (S;)
cho trudce tai Ay).

2.3.3.2. Phuong phap xdy dung dwong cong cap dat

(1) X4y dwng duwong cong cip dit binh quin chung

Puong cong cip dit binh quan chung 1a dudng cong md ta quy luét sinh

truong Hy binh quan cia tat ca cac 1am phan trén nhitng cip dat khac nhau.

C6 ba phuong phéap lap dudng cong cap dat binh quan chung:

+ Phwong phap 1: Hoi quy tuyén tinh

Chon mo6 hinh thich hop theo tiéu chuan minSum(Yi-Yﬂt)2 dé mo ta Hy-A.
Bién d6i mo hinh vé dang tuyén tinh: y = a + bx.

Tim cac hé s6 hoi quy bang phuong phap binh phuong nho nht.

Chuyén phuong trinh tuyén tinh vé dang chinh tic.

15
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Lap biéu va v& biéu dd duong cong cap dat binh quan chung.
+ Phwong phap 2: Hoi quy phi tuyén tinh
¥ Chon md hinh thich hop theo tiéu chuin minSum(Yi-Yﬂt)2 dé mo ta Hy-A.
Tim cac hé s6 hoi quy bang phuong phap phi tuyén tinh.
Lap biéu va v& biéu d6 dudng cong cap dét binh quan chung.
+ Phwong phap 3: Hoi quy phian nhém
Pé mo ta quan hé Hy — A binh quéin cho tt ca cac cap dat, co thé sir dung
phuong phap hoi quy phan nhém cua Alders (1980). Thu tuc thyc hién nhu sau:
v Phan chia so bo chiéu cao Hy ctia cac 1am phan vao i cip dat (nhom).
v' Chon dang phuong trinh thich hop dé mé ta quan hé H - A.
v' Chuyén mé hinh vé dang tuyén tinh va tinh cic tham s6 ctia mo hinh bang
phuong phap binh phuong nhoé nhat.
v’ Xaéc dinh a, b theo cong thirc:

> o) -3 (A2,
- 1=1 1=1
w2 (5
i=1 1=1
> (oxyy-EALY
b — 1=1
' m m 2
X5)
i§1 {Elxiz R

Trong do :
+m = s6 nhom (s cap dat)
+1n,=86 cap Ho/A cuia nhom i
+ Y'x; = tong cac gia tri cua x thudc nhom i
+ Y'x;? = téng cac gia tri cua x;> thudc nhom i
+ Yy;? = téng cac gia tri cua y;> thudc nhom i

+ Y'x;y; = tong tich x va y thudc nhém i

16
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(2) Xay dung dwdng cong cip dit binh quin cho mdi cip dit (Hy — A)
Trinh ty thwe hién nhu sau

v' Lap bang quan hé Hy — A theo timg cap dat.

v Chon dang phuong trinh thich hop theo minSum(Y;-Y;,)*

v Tinh cic tham sé ctia mé hinh bang phuong phap binh phuwong nhoé nhit.

2.3.4. PHUONG PHAP PHAN CHIA CAP DAT

2.3.4.1. Phwong phap c6 dinh diém chin, thay déi do doc theo mdi cap dat
Tirmo hinh Y = a + bX, ¢b dinh a, thay d6i b theo s6 cap dat nhu sau:
Dbi v6i cap dat i, ham hoi quy udce luong chiéu cao Hy ¢ dang:
yi=a+bx (10)
b= (yi—a)/x (11)
Sau d6 thay y; bang chi s6 cap dat (S;) va X bang tudi Ag vao (11), c6 thé

xéac dinh duoc b; cho mdi cap dat. Vi du:

+ Do6i véi ham Schumacher

b = [In(S;) — a]*A¢"- (12)
+ Po6i véi ham Gompertz
b; =(InS; — a)/Ay (13)

v' Uu diém. Vi b; thay ddi, nén d6 doc cta cac duong cong sinh truong chiéu cao
cling tang dan tir cap dat thip dén cap dit cao. Ngoai ra, duong cong cap dat di
qua gbc toa do.

v' Nhuwoe diém. Vi a c¢b dinh, nén tham sé m (hay Y nay) khong thay d6i. Ngoai ra,
glatri Y = Yy 6 A rat cao.

v' Piéu kién tng dung. Xay dung dudng cong sinh truong H, chung cho mdi cip
dat. Chu ¥: (1) Ay cang cao cang tot dé cho khoang cach giita cac duong sinh
truong Hy dat cao nhét sau tudi khai thac chinh. (2) Dung phuong phap hoi quy
phan nhom.

2.3.4.2. Phuong phap c6 dinh d6 déc, thay d6i diém chin theo mdi cap dat

Tir md hinh Y = a + bX, ¢ dinh b, thay doi a theo sé cap dat nhu sau:
+ Dbi voi cp dat i, ham hdi quy wdc luong co dang:
yi=a;+bx (14)
a;=y;—bx (15)
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Sau d6 thay y; bang chi s cip dat (S;) va thay X tai tudi A, vao (15), c6 thé
xac dinh duoc a; cho mdi cép dat. Vi du:

+ Poi véi ham Schumacher

a; = In(S;) + b*AN-° (16)

+ Poi véi ham Gompertz

a; = In(S;) — b*A, (17)
2.3.4.3. Phuwong phap Affill

Trinh ty thwe hién nhu sau

+ Trude hét, chuyén y; =a+ bx vé dang phi tuyén (gbc)

H=1(A) (18)
+ Ké& dén, xac dinh Hy 1y thuyét tai A,

Hao) = F(Ao) (19)
+ Tiép theo, xac dinh phuong trinh trung gian

Fo = f(A)/Hao) = (18)/(19) (20)

+ Tiép dén, xac dinh m6 hinh hdi quy uéc luong cho ting cp dat bang cach
nhan F, 14n luot v6i cac chi sb cap dat (Si) tai Ao, nghia la:

Fi(A) = Fo*S; (21)

+ Lap biéu va v& biéu d6 cap dat.

Nhuge diém ciia phwong phap 2 va 3. Vi b ¢b dinh, nén d6 doc cua cac
duong sinh trudng ¢ cac cAp dat khong d6i. Do d6, toc d6 sinh truong cao nhat
(Zhpmey) dat & cting mot tudi. Diéu d6 khong phan anh dung quy luat sinh trudong H,
clia timg cap dat.
2.3.4.4. Phwong phap xiy dung cic dwdng cong sinh trwéng chiéu cao ddc lap
theo tirng cap dat
(a) Sir dung chiéu cao thirc nghiém binh qudn

+ Mbi cap dat 1ap mot dudng cong sinh truéng Hy riéng biét.

+ Nhuoc diém: (1) Khoang cach giita cac dudng sinh trudng & mdi tudi co
thé khong déu nhau; (2) Doi khi hai duong cong cip dit c6 thé cit nhau.

(b) Str dung hai cap gia tri H/A.

O mdi cép dat, chon hai cap gia tri H/A nhu sau:

18
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+ Cidp H/A thir nhét 14y tai Hy/A,.
+ Cap H/A thtr hai ldy tai Hy /A, . Tudi A* dugc chon sao cho d& xac dinh
chiéu cao & mdi cép dat.

+ Sau d6 x4c dinh cac tham s6 a, b cho mdi cap dat nhu sau:

b=(H;-H)/(A;-A) (22)
a= H2 - bA2 = H1 - bA1 (23)
+ P6i véi ham Schumacher
. LHH2 - Ll’lHl
LR T/NCREYING 24)
a; = LHH2 - bi*l/Azc = Ll’lHl - bi*l/Alc (25)

H;=a; + b*1/A°®
Khi biét a; va b;, bién doi vé ham Schumacher nhu sau:
Hy = m*exp(-b;*1/A°)
hoac:
Hy = exp(a;)*exp(-b;*1/A°)
2.3.4.5. Phuong phap xdy dung cic duong cong cap dit thong qua suit ting
truéng
Thu tuc nhu sau:
+ So bo phan chia cac 14m phan thanh i cap dat (i=1...5)
+ Xay dung phuong trinh sinh truéng Hy; cho ting cap dat: F(t)
+ Tinh tdc d¢ sinh truong (luong ting thuong xuyén) cho ting cip dat
Zh =F(ty
+ Tinh suat tang truong H,y cho mdi cip dat: Py = (Zh/H)*100

+ Tu S; cho trude & tudi Ao, tinh Hy & cac tudi A nhu sau:

P
Khi A < Ag: Hiap) = Ha(1 - 1—6‘8) (26)
H
Khi A > Ay Ha = ﬁ (27)
=00

19



Bién soan: PGS. TS Nguyén Vin Thém Email: nvthem@gmail.com hodc nvthem2000@yahoo.com
O 0000000000000 00 T

2.3.5. XAC DINH CHI SO CAP DPAT CHO LAM PHAN DIEU TRA

Gia str dudng cong cap dat 1ap theo ham Schumacher.

+ Khi a c6 dinh

Tt phuong trinh (11) va (12) ¢6 thé xac dinh dugc chi s6 cap dat cho 1am
phan bét ky theo cong thirc:

Ln(S,) = a + [Ln(Hoa) — a](A/Ag)° (28)

Trong cong thirc (28), Hy 1a chiéu cao cta 1am phan twong tng voi tudi A.
Vidu: Ag=20, A =16, Hys =15 m. Ln(S) = a + [Ln(15) — a]*(16/20)".

+ Khi b ¢6 dinh

Tir phuong trinh (11) va (16) c6 thé xac dinh dugc chi sb cap dat cho 1am
phan bat ky theo cong thic:

LnS, = Ln(Hp) + b(1/A° — 1/A(°) (29)

O day, Ho = chiéu cao 1am phén tai tudi A; Ao = tudi co so.
TOM TAT PHUONG PHAP CHUNG LAP BIEU CAP DAT
1. Xéc dinh ddi tuong 1ap biéu cip dat: loai ciy; ving hay dia phuong.
2. Thu thap mau va phan chia so bd s6 cip dit. O budc nay truée hét chon tudi co
sO (Ao, nam) va xac dinh bién dong Hy (m) tai tudi Ao. Ké dén, tir bién dong H,
& tudi co sé (Ao, ndm), xac dinh sd cip dat. Mot cach khac 1a tinh quan hé H, -
A; ké dén tim khoang tin cdy va khoang du doan cho ting cap dat; sau d6 xac
dinh céc chi sd (S;, m) cho timg cap dat.
Chon m6 hinh mé ta quan hé Hy — A.
Xay dyng nhitng mé hinh Hy - A cho ting cép dt.
Xay dung mé hinh H, - A binh quan chung cho céc cap dit.

Xay dung md hinh H-A & giita cac cap dat va Ho-A & ranh gidi cac cap dat.

N o v kAW

Kiém nghiém tinh phu hop cta cic ham hdi quy biéu thi cho mdi cip dat. Bé
giai quyét van dé ndy, can chon mot sd 1am phan khong tham gia 1ap biéu dé
kiém tra. Thu tuc kiém tra nhu sau: (2) Lap Hy - A cho cac 1am phén kiém tra;
(2) Tuyén tinh hoa cac ham hoéi quy Hy - A; (3) Kiém tra sy sai khac vé do dbc
(tham sd b) ctia cic md hinh kiém tra so véi mé hinh Hy — A trung binh cta céac
cap dat.

8. Cudi cung, 1ap biéu cip dit va v& do thi mo ta cac duong cong cip dit.
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2.4. THUC HANH XAY DUNG BIEU CAP PAT

7
A

Buwée 1. Tap hop va chinh ly so liéu
Bing 1 ghi lai chiéu cao cua tang troi (Ho, m) ctia 65 1am phan Keo 14 tram
tir 2-18 tudi ¢ khu vue mién Pong Nam Bo. Thong qua diéu tra, dd phan chia so bd
H, 6 mdi tudi vao 4 cap dat khac nhau.
Bang 1. Chiéu cao Hy (m) cta 65 1am phan Keo 14 tram

tir 2-18 tudi duoc phan chia so bo theo 4 cép dat

TT | A(Nam) | H(m) | Cépdit | TT | ANim) | H(m) | Cépdét | TT | ANam) | H(m) | Clp dét
1 2 1.48 1 24 7 435 3 46 13 15.40 1
2 2 1.10 2 25 7 3.21 4 47 13 11.90 2
3 2 1.04 3 26 8 8.96 1 48 13 9.02 3
4 2 0.77 4 27 8 7.00 2 49 13 6.90 4
5 3 2.30 1 28 8 5.00 3 50 14 15.84 1
6 3 1.84 2 29 8 3.67 4 51 14 12.73 2
7 3 1.61 3 30 9 10.43 1 52 14 10.00 3
8 3 127 4 31 9 8.11 2 53 14 7.50 4
9 4 3.56 1 32 9 5.77 3 54 15 16.80 1
10 4 2.74 2 33 9 4.50 4 55 15 13.30 2
11 4 225 3 34 10 11.43 1 56 15 10.70 3
12 4 1.67 4 35 10 9.09 2 57 15 8.10 4
13 5 4.68 1 36 10 6.39 3 58 16 17.70 1
14 5 3.75 2 37 10 4.90 4 59 16 14.30 2
15 5 2.94 3 38 11 13.00 1 60 16 11.50 3
16 5 2.18 4 39 11 9.96 2 61 17 18.70 1
17 6 5.76 1 40 11 6.98 3 62 17 15.10 2
18 6 4.91 2 41 11 5.46 4 63 17 12.10 3
19 6 3.61 3 42 12 14.43 1 64 18 19.64 1

20 6 2.63 4 43 12 11.07 2 65 18 12.75 3

21 7 7.43 1 44 12 7.60 3

22 7 6.02 2 45 12 6.12 4

Ngudn: Vii Tién Hinh (2005)
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Hy (m)
22.50

20.00 4
17.50 - /

0.00I L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1A(NI§m)

—o— Céip dat I —o— Cap @it IT —x— Cép dit Il —x— Cap dat IV —~— H trung binh
Hinh 1. D6 thi mé6 ta Hy — A thuc nghiém cta rung Keo 14 tram

Buéce 2. Chon mo hinh mé ta quan hé Hp-A
Pé mo ta quan hé giita Hy— A, & ¢y chon mo hinh Schumacher theo dang:
Hy = m*exp(-b/A”c) hay Ln(H) = In(m) — b/A”c (1)
Bude 3. Xay dung mo hinh Hgpg-A cho mdi cap dat
Tir s6 lidu ¢ bang 1, khi cho ¢ = 0,2, bang phuong phap bién gia, ¢ thé xac
dinh dugc cac tham s6 ctia cac mé hinh biéu dién quan hé Ho,q - A cua 4 céip dat va
mo hinh Hy-A binh quan chung cho cac cip dat (bang 2). Tur sb liéu cia bang 2, ¢
thé xay dung bén mé hinh mé ta quan hé gitra Hy - A cua rimg Keo 14 tram tuong

ung voi 4 cap dat nhu sau:

LnHyq = 7.92635 - 8.74344/A0.2 (2)
LnHoqy = 7.77828 - 8.87132/A"0.2 (3)
LnHoqm = 7.16274 - 8.33327/A70.2 4)
LnHyqyy = 6.80355 - 8.23060/A"0.2 (5)

Tir cac mo hinh (2-5), ¢6 thé bién ddi vé dang moé hinh Schumacher chinh

tac nhu sau:
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Hoqy = 2768.6*exp(- 8.74344/A%0.2) (6)
Hoqy = 2387.6%exp(-8.87132/A0.2) (7)
Hoam = 1290.2*exp(-8.33327/A%0.2) (8)
Hoqv) = 900.9%exp(-8.23060/A0.2) (9)

Bude 4. Xay dung mo hinh Hg,q-A cho bon cap dat
Mo hinh Ho-A binh quan cho bdn cip dat c¢6 dang:
Ln(Hgpq) = 7.58563 - 8.77137/A"0.2 (10)
Hay Hogpq) = 1969.2%*exp(-8.77137/A70.2) (11)
Bang 2. Phan tich hdi quy twong quan giita H, véi A theo 4 cap dat khac nhau

Multiple Regression Analysis

Standard T

Parameter Estimate Error Statistic P-Value
CONSTANT 7.92635 0.0987489 80.2677 0.0000
A -8.74344 0.14904 -58.6652 0.0000
Cap dat=2 -0.148062 0.143212 -1.03387 0.3056
Cap dat=3 -0.763613 0.139652 -5.46797 0.0000
Cap dat=4 -1.1228 0.152197 -7.37726 0.0000
A*Cap dat=2 -0.127879 0.215159 -0.594345 0.5547
A*Cap dat=3 0.410171 0.210774 1.94602 0.0567
A*Cap dat=4 0.512838 0.226091 2.26828 0.0272

Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 41.3255 7 5.90365 2107.82 0.0000
Residual 0.156847 56  0.00280083
Total (Corr.) 41.4824 63

R-Squared = 99.6219 percent
R-Squared (adjusted for d.f.) = 99.5746 percent
Standard Error of Est. = 0.0529229

So sanh cac mé hinh (2 — 5) cho thay, diém chan va do doc ctia bon mé hinh
déu khac nhau rat 16n & muc y nghia P < 0.01 (Bang 3).

Béang 3. So sanh diém chan va do doc cua cac mo hinh
Further ANOVA for Variables in the Order Fitted

Source Sum of Squares Df Mean Square F-Ratio P-value
A 36.0859 1 36.0859 12883.99 0.0000
Intercepts 5.2071 3 1.7357 619.71 0.0000
Slopes 0.0325087 3 0.0108362 3.87 0.0138
Model 41.3255 7
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Tt mo6 hinh (6-11), cé thé x4c dinh duge Hopq twong ung voi cac cép dat
(Bang 4).
Béang 4. Chiéu cao binh quan tang trdi cua rimg Keo 14 tram

tuong ung voi bon cap dat

- Chiéu cao Hy (m) twong ing voi cap dat:

A (Nam) === (II)I %V : Binhpquan
2 141109 07 1.0
3 25119 | 1.6 | 12 1.7
4 37 | 29| 23| 1.8 2.6
5 49 | 39 | 3.1 | 23 3.4
6 61 | 48 | 38 | 2.9 43
7 74 | 59 | 46 | 34 5.2
8 87 | 69 | 53| 3.9 6.0
9 99 | 79 | 6.0 | 45 6.9
10 |11.1| 89 | 67 | 5.0 7.8
11 123 98 | 74 | 55 8.6
12 | 136|108 81 | 60 9.5
13 | 148|118 88 | 65 10.3
14 |159]127] 95 | 7.0 11.1
15 | 171137101 75 12.0
16 | 183|146 | 108 | 8.0 12.8
17 | 194|156 | 114 | 84 13.6
18 | 205|165 120 89 14.4

Buwéc 5. Chon tudi co sé va xac dinh chi sé cap dat tai tudi co s6

Tudi co s& (A, ndm) dugc chon 1a 15 nam. Tu s6 liéu cua bang 4 cho théy,
tai tudi co so (15 nam) cac gid tri Hopq cua 4 cap dat tir IV dén I twong tmg 13 7,5m,
10,1m, 13,7m va 17,1m. Do dd, chi s6 cép dat (S;, m) cua 4 cép dat tai tudi co s& co
thé duoc chon twong tmg 13 8m, 11m, 14m va 17m.
Buéc 6. XAy dung nhitng mé hinh chiéu cao & giira cac cAp dét va ranh giéi
giira cac cap dat
6.1. Phwong phap c6 dinh diém chin va thay doi d6 déc

Khi ¢6 dinh diém chin (tham s6 a), thi d6 dc (tham sb b) cta 4 duong cong
O gifra cac ca”ip dét duoc xéac dinh theo cong thuc:

bi = [ln(Sl) — a] *Aoc (12)
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O cong thirc (12), gia tri a 1a diém chin chung cua 4 cip dat (a = 7,58563);
S; 1a chi s6 Hy ctia 4 cAp dat tai tudi Ay (Sry = 8m, Syp = 11m, Sy = 14m va S, =

17m). Tir d6 6 thé xac dinh d6 dbc cta 4 dudng cong cip dat nhu sau:

by = (In(17) — 7.58563)*15"0.2 = -8,16832 (13)
by = (In(14) — 7.58563)*15°0.2 = -8,50203 (14)
b = (In(11) — 7.58563)*15%0.2 = -8,91653 (15)
bry = (In(8) — 7.58563)*15%0.2 = -9,46388 (16)

T m6 hinh (11) va (13-16), ¢6 thé xay dung 4 dudng cong & giira cac cap

d4t nhu sau:

Hog) = 1969.2*exp(-8.16832/A0.2) (17)
Hoqn = 1969.2*exp(-8.50203/A10.2) (18)
Hoqm = 1969.2*exp(-8.91653/A%0.2) (19)
Hoqv) = 1969.2%exp(-9.46388/A10.2) (20)

Véi 4 cap dat, can phai xay dung 5 mé hinh biéu thi ranh giéi H, giita cac
cép dat. Tir mé hinh 10, a=7,58563; con S; ¢ ranh gidi gitra cac cép dat tai tudi A,
1a Stvausi = 6,5m, Syrv = 9.5m, Sy = 12,5m, Sy = 15,5m va Syen = 18,5m. Sau
khi tinh b; cho ting cip dat, c6 thé xay dung duoc 5 mé hinh chiéu cao & ranh gidi

gitra cac cap dat nhu sau:

Hoq = 1969.2%exp(-8.02299/A0.2) (21)
Hoqup = 1969.2%exp(-8.32709/A%0.2) (22)
Hoquw.m = 1969.2%exp(-8.69682/A0.2) (23)
Hoqv-im = 1969.2%*exp(-9.16851/A%0.2) (24)
Hoqv) = 1969.2%exp(-9.82077/A0.2) (25)

Tir cac mo hinh (17-25), ¢6 thé xay dung biéu cap dét cho rimg Keo 14 tram

& mién Pong Nam B (Bang 5; Hinh 2).
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Bang 5. Biéu cép dét rimg Keo 14 tram ¢ khu virc mién Pong Nam B
(Xay dung theo phwong phdp cé dinh diém chén va thay doi @ doc)
A(Nam) | Huweny | Hegy | HQ-D | Hegp | HALID) | Hgn | HAOEIV) | Hgyy | Hovaee
2 1.8 1.6 1.4 1.2 1.0 0.8 0.7 0.5 0.4
3 3.1 2.8 2.5 2.1 1.8 1.5 1.3 1.0 0.7
4 4.5 4.0 3.6 3.1 2.7 2.3 1.9 1.5 1.2
5 5.9 5.3 4.7 4.2 3.6 3.1 2.6 2.1 1.6
6 7.2 6.5 5.8 5.2 4.5 3.9 3.2 2.6 2.1
7
8
9

8.6 7.8 7.0 6.2 54 4.7 3.9 3.2 2.5
9.9 9.0 8.1 7.2 6.3 5.5 4.6 3.8 3.0
11.2 | 10.2 9.2 8.2 7.3 6.3 54 4.4 3.5
10 125 | 114 10.3 9.2 8.2 7.1 6.1 5.0 4.0
11 13.7 | 12.5 11.4 10.2 9.0 7.9 6.8 5.6 4.5
12 149 | 13.7 12.4 11.2 9.9 8.7 7.4 6.2 5.0
13 162 | 14.8 13.5 12.1 10.8 9.5 8.1 6.8 5.5
14 173 | 159 14.5 13.1 11.6 10.2 8.8 7.4 6.0
15 18.5 | 17.0 15.5 14.0 12.5 11.0 9.5 8.0 6.5
16 19.6 | 18.1 16.5 14.9 13.3 11.8 10.2 8.6 7.0
17 20.8 | 19.1 17.5 15.8 14.2 12.5 10.8 9.2 7.5
18 21.9 | 20.1 18.4 16.7 15.0 13.2 11.5 9.7 8.0

Hy (m)
25.0

22.5

20.0 4

17.5

15.0

12.5

10.0

7.5 4

5.0

2.5 4

O-O L) L) L) L) L) L) L) L) L) L) L) L) L) L]
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
A (Nam)
—o— H(Itrén) =—o=— H(gl) —o— H(I-II) ==0o—H(gll) —=— H(II-III)
—0=—H(gIll) —o— HII-1V) === H(glV) —a— H(IVdudi)

Hinh 2. D thi mé ta 4 cap dét cua rimg Keo 14 tram & mién Déng Nam Bo
(Xay dung theo phwong phdp cé dinh diém chan va thay déi do doc)
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6.2. Phwong phap c6 dinh d§ doc va thay ddi diém chiin

Khi ¢ dinh d6 dbc (tham sb b), thi diém chin (tham s a) cta 4 duong cong
& gitra cac cap dat duoc xac dinh theo cong thirc:

a; = In(S;) — b/A,° (26)

O cong thire (26), gia tri b 1a do dbc chung cta 4 cap dat (b = -8.77137); S;
1a chi s6 Hy ctia 4 cap dat tai tudi A (Siy = 8m, Sy = 11m, Sy = 14m va S; = 17m).

Tir d6 6 thé xac dinh diém chan cta 4 dudng cong cap dat nhu sau:

a; = In(17) + 8.77137/15%0.2 = 7.9365 27)
ay = (In(14) + 8.77137/150.2 = 7.7423 (28)
am = (In(11) + 8.77137/150.2 = 7.5012 (29)
ar = (In(8) + 8.77137/150.2 = 7.1827 (30)

Tir m6 hinh (10) va (27-30), ¢6 thé xay dung 4 duong cong & giita cac cip

dat nhu sau:

Hoqp) = 2796.86%2.7182(-8.77137/A%0.2) (31)
Hoar) = 2303.31*2.7182(-8.77137/A"0.2) (32)
Hoqny = 1809.76%2.7182(-8.77137/A%0.2) (33)
Hoqvy = 1316.20%2.7182"(-8.77137/A"0.2) (34)
Niam mé hinh biéu thi ranh gidi H, giita hai cip dat ké can c6 dang:
Hoavawsi = 1069.42*exp(-8.77137/A"0.2) (35)
Hoqv-mn = 1562.98%exp(-8.77137/A"0.2) (36)
Hoaum = 2056.53*exp(-8.77137/A"0.2) (37)
Hoqriy = 2550.08*exp(-8.77137/A0.2) (38)
Ho 1 weny) = 3043.63*exp(-8.77137/A"0.2) (39)

Khi thay thé A vao mo hinh 31-39, co thé xdy dung biéu cip dat cho rimg
Keo 14 tram & mién Pong Nam Bo (Bang 6; Hinh 3).
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Bang 6. Biéu cép dét rimg Keo 14 tram ¢ khu virc mién Pong Nam B

(Xay dung theo phwong phdp cé dinh 3 doc va thay doi diém chin)

A(Nam) | Hywen | Hgy | HQI) | Hgpy | HAFI) | Hgm | HAIV) | Hgy | Hovas)

2 1.5 1.4 1.2 1.1 1.0 0.9 0.8 0.6 0.5
2.7 2.4 2.2 2.0 1.8 1.6 1.4 1.2 0.9
3.9 3.6 33 3.0 2.7 23 2.0 1.7 1.4
53 4.9 4.4 4.0 3.6 3.1 2.7 2.3 1.9
6.6 6.1 5.6 5.0 4.5 3.9 3.4 2.9 2.3
8.0 7.3 6.7 6.0 54 4.7 4.1 3.5 2.8
9.3 8.6 7.8 7.1 6.3 5.6 4.8 4.0 33
10.7 | 9.8 9.0 8.1 7.2 6.4 5.5 4.6 3.8
10 12.0 | 11.0 | 10.1 9.1 8.1 7.1 6.2 5.2 4.2
11 133 | 123 | 11.2 | 10.1 9.0 7.9 6.9 5.8 4.7
12 147 | 13.5 | 123 | 11.1 9.9 8.7 7.5 6.3 5.1
13 159 | 147 | 134 | 12.1 10.8 9.5 8.2 6.9 5.6
14 172 | 15.8 | 144 | 13.0 11.6 10.2 8.8 7.5 6.1
15 185 | 17.0 | 15.5 | 14.0 12.5 11.0 9.5 3.0 6.5
16 19.7 | 18.1 | 16.5 | 14.9 13.3 11.7 10.1 8.5 6.9
17 21.0 | 193 | 17.6 | 159 14.2 12.5 10.8 9.1 7.4
18 222 1204 | 18.6 | 16.8 15.0 13.2 114 9.6 7.8

O 0 3 N K~ W

Hop (m)
25.0 1

22.5
20.0 - //?/‘K
17.5 -

12.5
10.0
7.5 4
5.0 1
2.5 1
0.0 ‘ L) L) L) L) L] L] L] L] L] L] L] L] L] L] L] L]
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
A (Nam)
—o— H(Itrén) ==—o=—H(gl) —o— H(-II) ==o=—=H(gll) —a— H(I-II)

—o—H(glll) —o— H(II-1V) =0=—TH(glV) —o— H(IVduéi)

Hinh 3. D thi mé ta cap dét rimg Keo 14 tram ¢ m@én bong Nam Bo
(Xay dung theo phwong phdp cé dinh dé déc va thay déi diém chan)
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6.3. Phan chia cap dat theo phwong phap Affill

Trudce hét, tir mo hinh 11, xac dinh gia tri Hy, tai tudi co s (A = 15 tudi). Két
qua nhan duoc:
1. Hoas)=1969.2%*exp(-8.77137/1570.2) = 12m.

Ké dén, chia phuong trinh (11) cho chiéu cao & tudi co s (12m), ta co:

1. Fy=1[1969.2*exp(-8.77137/1570.2)]/12

. Fo=164.10*exp(-8.77137/A"0.2) (40)
Tiép theo, xac dinh 4 phuong trinh sinh truéng chiéu cao binh quan ctia mdi cp
dat bang cach nhan mé hinh (40) vé6i cac chi s cip dat tai tudi co s (Si=17m
— cap dat I, 14m — cap dat I, 11m — cap dat III, 8m — cap dat IV). Két qua nhan

dugc 4 phuong trinh sinh truong chiéu cao binh quan cia mdi cap dat nhu sau:

Hoqy = 2789.7*exp(-8.77137/A%0.2) (41)
Hoar = 2297 4%exp(-8.77137/A%0.2) (42)
Hoqn = 1805.1%exp(-8.77137/A0.2) (43)
Hoqy, = 1312.8%exp(-8.77137/A0.2) (44)

Tiép theo, xac dinh mo hinh Hy-A & ranh gidi gitta hai cap dét ké can bang cach
nhan phuong trinh (40) v61 Hopausi = 6,5m, Hopry = 9,5m, Hopn = 12,5m, Hopy
= 15,5m va Hpyey = 18,5m. Két qua nhan dugc 5 mo hinh Hy-A & ranh gidi gitra

cac cap dat nhu sau:

Hoq = 3035.9%exp(-8.77137/A%0.2 (45)
Hoqupy = 2543.6%exp(-8.77137/A%0.2) (46)
Hoqur.n = 2051.3%exp(-8.77137/A0.2) (47)
Hoqv-im = 1559.0%exp(-8.77137/A%0.2) (48)
Hoqv) = 1066.7*exp(-8.77137/A%0.2) (49)

Cudi cung, tir cac phuong trinh biéu thi chiéu cao giita cac cip dat (41-44) va
chiéu cao thudc ranh giéi giira hai cap dat ké can (45 — 49), tinh H, cho timg cap
dat. Sau d6 1ap biéu va v& d6 thi biéu dién cac cip dat (Bang 7; Hinh 4).
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Bang 7. Biéu cép dét rimg Keo 14 tram & khu viuc mién Pong Nam Bo
(Xdy dung theo phwong phap Affill)

A (Ném) H(Itrén) H(g]) H(I-II) H(g]]) H(II-III) H(gIH) H(III-IV) H(gIV) H(IVdu‘éi)
2 1.5 1.3 1.2 1.1 1.0 0.9 0.8 0.6 0.5
3 2.7 24 2.2 2.0 1.8 1.6 1.4 1.1 0.9
4 39 3.6 3.3 3.0 2.7 2.3 2.0 1.7 1.4
5 53 4.8 4.4 4.0 3.6 3.1 2.7 2.3 1.8
6 6.6 6.1 5.5 5.0 4.5 3.9 34 2.9 2.3
7 8.0 7.3 6.7 6.0 54 4.7 4.1 34 2.8
8 9.3 8.6 7.8 7.0 6.3 5.5 4.8 4.0 3.3
9 10.7 | 9.8 8.9 8.1 7.2 6.3 5.5 4.6 3.7
10 12.0 | 11.0 | 10.0 9.1 8.1 7.1 6.2 52 4.2
11 13.3 | 122 | 11.2 | 10.1 9.0 7.9 6.8 5.8 4.7
12 146 | 134 | 122 | 11.1 9.9 8.7 7.5 6.3 5.1
13 159 | 14.6 | 13.3 12.0 10.7 9.5 8.2 6.9 5.6
14 172 | 158 | 144 | 13.0 11.6 10.2 8.8 7.4 6.0
15 184 | 17.0 | 15.5 14.0 12.5 11.0 9.5 8.0 6.5
16 19.7 | 18.1 16.5 14.9 13.3 11.7 10.1 8.5 6.9
17 209 | 19.2 | 17.5 15.8 14.1 12.4 10.7 9.1 7.4
18 22.1 |1 204 | 18.6 | 16.8 15.0 13.2 114 9.6 7.8

Hp (m)
25.0 -
22.5 |
20.0 4 "”
17.5 1 o ‘ "‘
125 . o “i’
10.0 o /?: o . ‘ “.
7.5 :’A""v . ; A’_‘ -
5.0 - RS T -
B T e
2.5 4 ;,A?%é;;/“‘
= —=
o ; —
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
A(Nam)

—o— H(trén) —o— H(gl) —o— HI-II)

—0o—H(glll) —o— HAIM-1V) =—0=—H(glV) —o— H(IVdudi)

—a— H(I-1I) === H(gll)

Hinh 4. D6 thi m6 ta cip dét rimg Keo 14 tram ¢ mién Pong Nam B
(Xdy dung theo phuwong phap Affill)
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Bai IV. UNG DUNG MO HINH LOGISTIC
TRONG SINH THAI QUAN XA

4.1. MO HINH LOGISTIC
4.1.1. Quan hé giira d bit gip loai ciy gb véi cac yéu té mdi truwong

Noi dung nay chi nghién ctru cho mot s6 loai cay quy hiém nhu gb do, giang
huong, cam lai, sao den, dau rai, dau song nang, vén vén...Cach lam nhu sau: (1)
BO tri nhimng tuyén cat ngang qua trang thai rung IIIA; — Illp; (2) trén moi tuyen cu
sau 50 — 100 m lai bd tri 1 diém do (khong can bd tri 6 tiéu chuan); (3) tai mdi diém
do, xac dinh loai nghién ciru ¢6 mat hay khong (quy dinh c6 mat khi loai d6 ¢6 D
>=10 cm) bang hai dau hiéu: ¢6 = 1, khong c6 = 0; (4) dung may do do 4 am dat (%)
va pHy,o, Xac dinh do cao dia hinh, loa1 dat...0 day so sanh do bat gap mot so loai
theo hai loai dat: dat bazan — dat do vang trén phién sét, hoac dat bazan — dat xam
trén granit. SO luong diém do dém trén mdi loai dat it nhéit 1a 150. Tir s6 lidu trén
day, chung ta co thé xay dung mot sé moé hinh logistic dé tinh toan xac suat bét gip
loai cay nhu sau:

a. Md hinh 1. M6 ta anh hwéng ciia trang thai rirng dén dd bat gip loai
cay quan tam nao do.

Gia su chi xem xét anh huong cua 2 trang thai rung (X; = 1 — rung Illx; va 0
— rimg I1l,) dén do bat gip loai, chung ta c6 thé xay dung phuong trinh logit nhur
sau:

logit(rung) = by + b; X, hay In(p/1-p) = by + b X; (1.1)

h __exp(bothi X))
WP T + exp(bo thi X))

Dé thu dugc biéu thic doi voi ty 16 sai khac tir m6 hinh logistic, ching ta
phai so sanh su sai khac gitta hai trang thai. O vi du trén co hai trang thai rung 11,3
(X; = 1) varung Ill5, (X; =0). Tt d6 chung ta c6 thé viét

In[odds(trang thai rimg I1155)] = by + b;*1 =by + b,

In[odds(trang thai riung I1l,,)] = by + b;*0 = by

(b0 + b1)
OR(PC -NPC) = OddS(IIIA3)/OddS(IIIA2) _b_ e
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Nhu vay, néu chi st dung mdt bién du dodn nhén hai gia tri 0 va 1, thi viéc
so sanh ty 1€ sai khéac cua hai trang thai rirng dugc thyc hién bang cach lay s6 mil
co sO neper cua h¢ so6 cua bién dy doan trong mo hinh.

b. M6 hinh 2. M6 td anh hwéng cia 2 trang thai rirng (X; = 1 — rurng
11,3 va 0 — rurng 111,,) va d¢ pH (X;) dén d¢ bat gap loai

Chung ta c6 thé xay dung phuong trinh logit nhu sau:
logit(p/1-p) = by + b X; + by X, (1.2)

h __exp(bg + b X; +b,X5)
P71+ exp(by + by X; + byXy)

Khi so sanh ty 1¢ sai khac vé d0 bat gap loai giita hai trang thai ring dua trén
mot tap hop cac bién du doan X, va X, thi nhom rimg Ill,3 (nhém A) bao gém cac
bién du doan X, = (Xa1, Xa2), coOn nhom 11, (nh(')m B) bao gom céc bién dy doan
Xg = (Xp1, Xp2). O md hinh nay, khi stir dung hai bién du doan (k = 2), trong d6 X,
= trang thai rung (1 = IIlx3, 0 = IIl4,), X, = pH, thi ty I¢ sai khac gitra hai trang thai
rung duogc tinh theo cong thure:

OR(XA XB) = OddS(XA)/OddS(XB)

= exp(bo + X 5-1bXa)/exp(by + XF-1biXz)

hay OR xaxs) = exp[¥-1(Xa — Xs)by] (1.3)

Tir biéu thic 1.3, ching ta c6 thé so sanh do bat gip loai & nhom rung Ila;
(1) va rimg I115, (0), @ pH = 5. Chung ta viét X, = (1, 5), X = (0, 5). Tl biéu thirc
1.3, ching ta tinh ty 1€ sai khac gitta hai nhoém rung nhu sau:

OR(XA-XB) = exp(l - 0)b1 + (5 - 5)b2 = exp(bl)

Néu so sanh X, = (1, 6), X = (0, 4), chiing ta tinh ty 1& sai khac giita hai
nhom rung nhu sau:

ORxa-xs) = exp(1-0)b; + (6 - 4)by = exp(-b;) + 2b,.
Nhiing so sanh khéc cling dugc thuc hién tuwong tu nhu trén.

¢. M6 hinh 3. Mo td dnh hwéng cia 2 trang thai rumg (X; = 1 — rirng
11145 va 0 — rirng 111,,), do pH (X;) va do am dat (X;) den do bat gap loai

Chung ta c6 thé xay dung phuong trinh logit nhu sau:

logit(p/1-p) = bg + b1 X; + byX; + b3 X; (1.4)
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h __exp(bg + b1 X + b X, + b3X3)
WP ™1 + exp(by + b, X, + bX; + bsXs)

DPén day thuc hién nhitng so sanh ty 1é sai khac giita hai nhém rumg. Hai
nhom so sanh v6i nhau dya trén mot tp hop cac bién du doan X, X, va X5. Nhém
IIIA3 (nhom A) bao gom céc bién du doan X, = (XAI, Xaz2 va X,3), con nhom B bao
gdm cac bién du doan Xp = (Xp, Xy va Xg3). O md hinh nay co ba bién du doan
(k = 3), trong do X, = trang thai rung (1 = I3, 0 = 1llA;), X, = pH, X5 =d0 a am
dat, chung ta c6 thé xdy dung nhing so sanh ty 1¢ sai khac giita hai loai rimg (11153
va [ll5,) nhu sau:

ORxa-xB) = 0dds(X)/0dds(Xp)

= exp(by + ¥ -1bXa)/exp(bo + ¥5-1bXp)

hay OR(xa-xs) = exp[¥-1(Xa — Xs)bj] (1.5)

Tt biéu thire 1.5, chung ta co thé so sanh do bat gap loai 0 nhom rung Illas
(1) va rung 4, (0), d0 pH =5, do am = 80%. Chung ta viét X, = (1, 5, 80), Xg =

(0, 5, 80). Tu biéu thuc 1.5, chung ta tinh ty 1€ sai khac gitta hai nhom rung nhu
sau:

ORxa-xp) = exp(1 = 0)b; + (5 — 5)b, + (80-80)bs = exp(b;)

Néu so sanh X, = (1, 6, 80), Xz = (0, 4, 80), chung ta tinh ty I¢ sai khac gitra
hai nhém rirng nhu sau:

OR(XA-XB) = exp(l-O)b1 + (6 — 4)b2 + (80-80)b3 = exp(-bl) + 2b2

Néu so sanh X, = (1, 6, 80), Xz = (0, 4, 70), chung ta tinh ty 1€ sai khéc gitra
hai nhém rirng nhu sau:

OR(XA-XB) = exp(l-O)b1 + (6 — 4)b2 + (80-70)b3 = exp(-bl) + 2b2 + 10b3
Nhitng so sanh khac cling dugc thuc hién tuong ty nhu trén.

4.1.2. Hoi quy logit da bién

Gia st nghién ctru do bat gdp cua sao den, dau rai, dau song nang, cho chai,
vén vén, gd do... trong quan hé voi do tan che, pH, do am...

Cach thurc do dac va tinh toan nhu sau (xem thém muc 1.1.1):

Xay dung nhimng tuyén (ngang 2 m, dai tuy y) cat ngang qua cac trang thai
rimg. Trén mdi tuyén, cir sau 20 — 50 m bé tri 1 diém do. Tai diém do nay (2*2m),
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thong ké sy bat gip loai cdy quan tam (bat gap du chi 1 ca thé - ki hiéu 1, khong =
0) va do d¢ tan che (tang tan cay g0, cay buyi) va do che phu cia tham co (theo
Druze), pH, d6 4m...Sé luong diém do dac nhu trén wéc tinh khoang 200 — 300
diém. Cach tinh toan giéng nhu muc 1.1.1.

4.2. THU TUC XU LY MO HINH LOGISTIC

Buwéc 1. Nhap sé liéu nhu bang dudi day:

Vi du do bat gdp loai cay tuy thudc loai dat va moi truong

Tt |Dobitgip| Dit pH Am

1 1 1 6.0 70

2 0 1 3.5 78

3 0 1 4.0 72

4 1 1 5.5 80

1 1 0 5.5 72

2 1 0 4.5 71

3 0 0 6.0 72

4 1 0 7.0 80

Ghi cha: Dit bazan = 1, dat khac bazan = 0

Vi du d6 bt gip loai cay tuy thudc trang thai ring va méi trudng

Tt | Pobatgip | Code (Illy) | pH Am
1 1 1 6.0 70
2 0 1 3.5 78
3 0 1 4.0 72
4 1 1 5.5 80

Theo cach trén, ching ta c6 thé suy dién cho nhiéu ddi trong khac
Budc 2. Goi chuong trinh nhu sau day:

+ Dwong cong sigmoid
Mo hinh bac 1: log(p/1-p) = b+ b *X (a)

Thu tuc

— Buéc 1. Special > Advanced regression > logistic regression. Dén day chon P
dua vao Dependent, chon X dua vao quantitative. Sau d6 chon OK. Két qua cho
ta m6 hinh sigmoid (a).
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— Budrc 2. it con tro tai cira s6 Estimate regression model, nhip chudt phai va
chon nhiing thu tuc can tinh khac.

+ Hdi quy Logit Gauss

MO hinh béc 2: log(p/1-p) = by+ b *X + by*X? (b)
Thu tuc

— Bude 1. Special > Advanced regression > logistic regression. Dén diy chon P
dua vao Dependent, chon X dua vao quantitative. Sau d6 chon OK.

— Buéc 2. it con tré tai cira s6 Estimate regression model, nhép chudt phai va
chon Analys Option, roi chon second Order (bac 2). Két qua cho ta mo hinh
logit Gauss (b).

- Buwéce 3. M& Tabular Option va chon nhitng thu tuc khac

+ Hoi quy Logit da bién

M hinh 1: log(p/1-p) = by + b *X; + b, X5 (c)
M hinh 2: log(p/1-p) = by + b *X; + b, X, + b3Xo + bsXy”  (d)

Thu tuc

— Budre 1. Special > Advanced regression > logistic regression. Dén day chon P
dua vao Dependent, chon cac X; dua vao quantitative. Sau d6 chon OK.
- Buwdc 2. Mo Tabular Option va chon nhirng tha tuc khac
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Bai V. UNG DUNG MO HINH POISSON
TRONG SINH THAI QUAN XA

5.1. MO HINH POISSON

5.1.1. Quan hé giira t6 thanh cay gd véi chiéu cao tan rirng

Chiéu cao tan rimg duogc chia theo cap, mdi cap tir 2-3 m. O mdi trang thai
rumg, bd tri 3 - 5 6 tiéu chuan 0,1 — 0,2 ha. Trong m5i 6 tiéu chuén, thong ké nhiing
noi dung sau day: tén loai, do D, H cua timg cay gd 16m (D > 8-10 cm). Sau dé xay
dung mo hinh mo ta to thanh loai cdy & mdi cap H nhu sau:

Dé phan tich hoi quy Poisson, chiing ta goi Y 1a bién phu thudc. O day Y 1a
s6 cdy ctia mot loai nghién ctru ndo d6 thu duge tir mot nhom cdy duoc mo ta biang
tap bién du doan X, X,,..., Xy.

1301 voi cap chiéu caoi(i=1, 2,..., n), chung ta goi:
- Y;la so ca the cua mot loai quan tam nao do;
— ;12 tong sb cay ctia mdi cap chiéu cao dugc nghién ciru to thanh;
- X;=tap hop cac gia tri Xy, X,,..., X, cua c?ip chiéu cao i;
— b=(by, by...., b,) 1a tip hop nhimng tham sb chua biét;
- MXi b) 1a ham sb dic trung dbi v6i X; va b, nghia 1a A(X; b) = exp(b, +
> i=1biXG).

Ham A(Xi b) mo ta t6 thanh loai cdy & cap chiéu cao 1. Khi d6 so6 cé thé cua
loai quan tdm & cap chi€u cao i la

E(Y) = i = A(X;, b), véii=1,2,..., n; 2.1)

Khi Y; c6 phan bd Poisson véi trung binh p, thi

yi-ui

P(Y;; ui)z%,iz 1,2,...,n. 2.2)

LA(X,, b)Yl 0%
Hay P(Y; b) =22 E 23)

Trong cong thuec 2.3, Y;=0, 1, ...,c0ovai=1,2,...,n.

Mo hinh biéu dién anh huéng cia cap chiéu cao (i = I, 2,.., n) dén t6 thanh
loai cay nao do nhu sau:
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MX;, b) = exp(by + X"-1biX) (2.4)

Néu muén so sanh to thanh trong timg cp chjéu cao (1= 1, 2,.., n) ¢ hai dia
phuong (j = 0 va j = 1) hay hai trang thai ring bang mé hinh hoi quy Poisson,
chung ta xay dung mo hinh 1 nhu sau:

E(Yy) = wy = L*Ay

voi In(h) = o + ¥ i jou U + bE (2.5)
hay A;; = Exp(o. + ¥4 Uy + bE)

Trong cong thic 2.5, Uy 1a bién gia nhan hai gia tri 0 va 1 dé biéu thi cip
chiéu cao, con E 1a bién gia nhan gia tri 0 va 1 dé mé ta dija phuong (ving A = 0,
vung B = 1) hay trang thai rung. Cac tham sO ctia mo hinh 2.5 duge xac dinh bang
nguyén 1y hop ly t6i da. T1nh phi hop ciia md hinh hdi quy Poisson ciing dugc
kiém dinh bang thong ké y*.

Noi chung, vi¢c xac dinh céc tham sb (o, o, va b) cia mo hinh 2.5 duoc
thuc hién dé dang bang nhimng chuong trinh may tinh.

Ttr md hinh Poisson, chiing ta c6 thé tinh dugc ty 18 t6 thanh & tit ca cac cp
chiéu cao theo cong thurc:
'y
RR;=""1=¢’ (2.6)
Lio

Khoang tin cdy 95% ciia mau 16n ddi véi e® dugc tinh theo cong thirc:
Exp[b” + Se(spy] (2.7)

trong do b 1a gia tri udc luong cua hé s6 b; Se(sbr 1a sai s6 chuan cua hé sb
udce lugng b’

Viéc kiém dinh gia thuyét Hy: b = 0, ddi thuyét Hy: b # 0 c6 thé dugce thuc
hién dua trén thong ké Wald:
b -0
Se(sbr)

Z= (2.8)

& day Z c6 phan bd N(0,1) dudi gia thuyét Hy: b= 0.
5.1.2. Quan hé giira t6 thanh cay gd v6i d cao dia hinh

Dia hinh duoc chia theo cAp, mdi cip tir 50 — 100 m/cap. Trén mdi cap dia
hinh, bé tri 3 - 5 6 tiéu chuan 0,1 — 0,2 ha. Trong mdi 6 tiéu chuan, théng ké nhiing
ndi dung sau day: tén loai, do D, H cua timg cay go 1ém (D > 8-10 cm) Sau dé mo
ta t6 thanh loai cay theo m6 hinh: A(X; b) = exp(by + > b:X;). Néu muén so sanh
t6 thanh trong ting cap chiéu cao (i = 1, 2,.., n) & hai dia phuong (j =0 vaj=1)
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hay hai trang thdi rimg bang mé hinh héi quy Poisson, chiing ta xdy dung mé hinh
1 nhu sau:

E(Yy) = wy = 1*Ay
voi In(hy) = o + ¥ icou Uy + bE hay & = Exp(at + Y- 104Uy + bE)
5.1.3. Xac dinh ty 1¢ ciy gb quy theo cip duong kinh
Dé giai quyét ndi dung nay, hdy phan chia duong kinh than cay thanh cap, mbi
cap 4 — 8 cm. Trong moi cap D thong ké tén loai cay, trong d6 luu y dén nhig cay
g0 quy. Yéu cau vé ly thuyét: mdi cap kinh va cap chiéu cao phai co it nhat 100 ca
thé (cang nhiéu cang chinh xac). Cach tinh toan gidng nhu muc 2.1.2
5.1.4. Xac dinh ty 1¢ ciy tai sinh ciia nhirng loai cdy gb quy theo 16p chiéu cao
Dé lam rd ndi dung nay, trudc hét do dac cy tai sinh theo cap H; m01 cap
can c6 hang ngan cay. O mdi cdp chiéu cao, hdy chu ¥ dén s luong ciy gb quy
hiém. Céch tinh toan giéng nhu muc 2.1.2.
5.1.5. Xac dinh ty 1¢ cay gd bi réng rudt theo cap dwong kinh
’ Dé minh hoa tinh ing dung cua phan tich hoi quy Poisson, ching ta xem x¢t
s0 li€u so sanh soO cé thé cua loai sao den thudc nhiing cap kinh khéc nhau bi bénh

rong rudt & viung A va viung B (bang 2.1).

Bang 2.1. So sanh sd cy sao den bi bénh rong rudt ¢ ving A va B

Cap Vung A Vung B )
I D,cm | Yy (Lia) Aia Yis (lip) AiB RRi
@ @ 3) 4) ) ©) (D ® &)
1 10-20 2 5.500 | 0,00036 5 2.500 |0,00200 5,5
2 21-30 4 6.000 | 0,00067 8 4.500 | 0,00178 2,7
3 31-40 5 8.500 | 0,00059 12 12.000 | 0,00100 1,7
4 | 41-50 8 10.000 | 0,00080 | 20 6.850 |0,00292 | 3.6
5 51-60 10 9.500 |0,00105 25 5.800 | 0,00431 4,1
6 61-70 11 5.500 |0,00200 28 4.500 | 0,00622 3,1
7 | 71-80 12 4.550 |0,00264| 22 3.000 |0,00733| 2.8
8 > 81 6 10.000 | 0,00060 15 8.500 | 0,00176 2,9

(*) Nhém A dugc str dung lam ddi tugng so sanh

O vidu nay, bién phu thudc Y 1a ) ciy sao den bi bénh rong rudt. Vi c6 tam
cap kinh va 2 dia phuong dugc xem xét, chung ta ki hiéu Yiila sd cdy sao den & cAp
kinh i thu¢c dia phuong j; trong do 1= 1, 2,..., 8;j = 0 (vung A), j = 1 (vung B).
Chung ta s dung [; dé chi kich thudc quan the sao den dugc nghién ctru bénh rong
rudt & cap kinh i thudc ving j.
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Muc dich ciia nghién ctru ndy 1a xac dinh ty 1& hay x4c suét phét trién bénh
rong rudt ¢ nhitng cady sao den thudc nhiing cap kinh khac nhau moc ¢ vung A c6

16n hon vung B hay khong.

NHUNG MO HINH POISSONCAN PHAN TiCcH

M hinh 1. Phan tich ty 1& bénh rdng rudt tuy thudc vao cép kinh va dia

phuong. M6 hinh c6 dang:

In(hj) = o0 + ¥',jou Uy + bE (a)
hay A = Exp(a + Y104 Uy + bE)

O day E = 1 va 0 = chi d6i twong so sanh; k = 1 — 7 (nhém cap kinh)

Tir vi du ¢ bang 2.1, chiing ta nhan duoc két qua sau ddy (bang 2.2 — 2.5):

Bang 2.2. M6 hinh hdi quy Poisson u6c luong

Tham s Udc lugng Sai s6 chuan RRi"”
Hang so -7,46934 0,24666
Vung 1,14918 0,15785 3,16
Cap kinh: 1 -0,08693 0,43698 0,92
Cap kinh: 2 0,04080 0,36189 1,04
Cap kinh: 3 -0,44180 0,32655 0,64
Cap kinh: 4 0,44010 0,28876 1,55
Cap kinh: 5 0,79180 0,27625 2,21
Cap kinh: 6 1,24452 0,27067 3,47
Cap kinh: 7 1,44770 0,27767 4,25
(*) Nhém A dugc str dung lam ddi tugng so sanh

Bang 2.3. Phan tich bién dong'
Ngubn Bién dong df P
M6 hinh 126,871 8 0,0000
Sai 1éch 2,5459 7 0,9236
Tong 129,417 15
Bang 2.4. Kiém dinh Likelihood Ratio
Yéu tb v df P

Ving 58,69 1 0,0000
Cap kinh 75,72 0,0000

! Deviance
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Béang 2.5. Két qua dy doan sb ciy sao den bi bénh rong rudt & ving A va B

T D, cm YiA (liA) 7\‘iA YiB (liB) xiB RRi
@D @ 3) 4 ) (6) Q) 8 €))
1 10-20 2,9 5.500 | 0,00052 | 4,1 2.500 [ 0,00165| 3,2
2 | 21-30 3,5 6.000 | 0,00055| 8,4 4.500 | 0,00187| 3.4
3 31-40 3,1 8.500 | 0,00037 | 13,9 | 12.000 | 0,00116 | 3,2
4 | 41-50 | 8,9 | 10.000 | 0,00089 | 19,1 | 6.850 |0,00280 | 3,2
5 | 51-60 | 12,0 | 9.500 |0,00126 | 23,0 | 5.800 |0,00397 | 3,2
6 | 61-70 | 10,9 | 5.500 |0,00198 | 28,1 4.500 |0,00625| 3,2
7 | 71-80 | 11,0 | 4.550 |0,00243 | 23,0 | 3.000 |0,00766 | 3,2
8 | >81 | 5,7 |10.000]|0,00057| 15,3 | 8.500 | 0,00180| 3.2

(*) Nhom A duogc stir dung lam ddi tuong so sanh

Thii tuc xir Iy mé hinh 1: In(A) = o + ¥\, Uy + bE

Luu ¥ rang, két qua bao cdo Aij = Exp(a + > 710Uy + bE)

(1) Nhap bién Y, kich thuéc miu (Z), cip kinh (D) hay 16p tudi (A), md ving
(Code =0 vung A, code = 1 vung B) vao bon cdt khac nhau nhu sau:

A Z Y Code
1 5500 2 0
2 65250 4 0
3 86215 5 0
4 100000 8 0
5 95155 10 0
6 55720 11 0
7 38850 12 0
8 10320 6 0
1 18350 5 1
2 145200 8 1
3 120375 12 1
4 115350 20 1
5 85005 25 1
6 65930 28 1
7 30005 22 1
8 8500 15 1
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(2) Goi Special > Advanced Regression > Poisson Regression > OK

(3) bua Y vao Dependent, Z vao Sample Sizes, Code (E = vung) vao quantitative
Factors, D vao Categorical Factors > OK.

Poisson Hegression § |
N e vanisble:

Code

. =] I

[Sample Sizes:]

=[5

D uantitative Factors:
I‘\ Code

Categarical Factars:

[

[Select:]

|

v Sort column names

(] I Carncel | Delete | Tranzform... | Help |

(4) M6 Tabular Options, chon All dé xac dinh khoang tin cdy cua cac hé sb, ma
tran tuong quan, du doan tan so trong moi 16p tuoi.

Tabular Options r'$_(|

{

Analyziz Summary

{

Confidence Intervals

{

Coarrelation k4 atrix

{

Predictions

<

Unuzual Regsiduals

<

Influential Points

[
s

| Cancel Al Help

(5) Pé du doan tan s6 bénh (Y) cia timg 16p tudi, trudc hét chon cira s6 Predictions
For Y, ké dén dat con tro chudt & trang nay va chon chuot phai, sau dé chon
Pane Options va All values.

M0 hinh 2. Phan tich anh huong tuong tac gitra cap kinh va dia phuong dén
ty 1€ bénh rong rudt. Mo hinh c6 dang:

ln(kij) =qo+ Z7k:1akUk +bE + Z7k:18k(Uk*E) (b)
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O day E = 1 va 0 = chi doi twgng so sanh; k = 1 — 7 (nhom cap kinh). Khi
goi chuong trinh luu ¥ bién doi so liéu de€ loai bo cong tuyén tinh.

Thu tuc goi mé hinh 2

v" Nhap bién Y, kich thuéc miu (Z), 16p tudi (D, A hay Uy), ma ving (Code) vao
bon ¢t khac nhau.

v Goi Special > Advanced Regression > Poisson Regression > OK

v DPua Y vao Dependent, Z vao Sample Sizes, Code (vung) va Vung*D vao
quantitative Factors, D vao Categorical > OK (Hinh)

Poisson Regression ﬁl
iablo:
LnTi Dependent Wariable:
ALk r
yors |
= [Sample Sizes:]
-

Quantitative Factors:
“FungD

Categorical Factors:
o]

»

¢

[Select:)
|
[w Sort column names
Ok I Cancel | Delete | Transform... | Help |

v' M¢ Tabular Options, chon All dé xac dinh khoang tin cdy cua cac h¢ sb, ma
tran tuong quan, du doan tan so trong moi 16p tuodi.

v’ Dé du doan tan sd bénh (Y) cua tung 16p tudi, chon ctra s6 Predictions For Y,

sau do didt con tré chudt ¢ trang nay va chon chudt phai, sau d6 chon Pane
Options va All values.

M4 hinh 3. Mo hinh ba tra 10i mot s6 cau héi sau day:

M6 hinh 3a. Néu ty 1é cdy bi bénh rong rudt & nhitng cip kinh khac nhau
cua hai vung 1a khong khac nhau, thi c6 can phai xem xét anh hudng cia cap kinh
hay khong? Dé tra 161 cau hdi nay, chung ta xay dung mo hinh sau day:

11’1(7\4]') = o+ bE (C)

O day E = 1 va 0 = chi d6i twong so sanh.
Thu tuc xir Iy mo hinh 3a: In(A;) = o + bE

Luu ¥ rang, két qua bao co Aij = Exp(a +bE)

(1) Goi Special > Advanced Regression > Poisson Regression > OK
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(2) Goi chwong trinh theo cach 1. Pua Y vao Dependent, Z vao Sample Sizes,
Code (vung) vao quantitative Factors, sau d6 chon OK.

(3) Goi chwong trinh theo cach 2. Trudc hét dua Y vao Dependent, Z vao Sample
Sizes, Code (vung) vao Categorical Factors, D vao quantitative Factors > OK.
Sau do tai cura s6 Poisson Regression, chon Analysis options. Ké dén chon
Exclude, sau d6 nhap chudt hai 1an vao yéu t6 D dé bo D, roi chon OK.

M hinh 3b. Néu ty 1é cdy bi bénh rdng rudt & nhiing dia phuong khac nhau
1a khong khac nhau, thi c6 can phai xem xét anh hudng cua dia phuwong hay khong?
N6i cach khac, mo hinh 3b chi md ta anh huong cia cp kinh. Dé tra 10i cau hoi
nay, chung ta xay dung mo hinh sau day:

In(Aj) = o+ ¥ 104 Ui (d)
O day k = 1 — 7 (nhom cép kinh).

Thii tuc xir Iy mé hinh 3b: In(A;) = o0 + ¥\ o, Uy
Luu y rang, két qua bao cdo A = Exp(a + Z7k:1akUk)

(1) Goi Special > Advanced Regression > Poisson Regression > OK

(2) Goi chwong trinh theo cach 1. Pua Y vao Dependent, Z vao Sample Sizes, D
vao quantitative Factors, sau d6 chon OK.

(3) Goi chwong trinh theo cach 2. Trudc hét dua Y vao Dependent, Z vao Sample
Sizes, Code (vung) vao quantitative Factors, D vao Categorical Factors > OK.
Sau do tai cura s6 Poisson Regression ban chon Analysis options. Ké dén chon
Exclude, sau d6 nhap chudt hai 1an vao yéu t6 E dé bo E, 16i chon OK.

M6 hinh 4. X 1y mé hinh hdi quy Poisson theo mot cach khac. Trong
truong hop ndy, yéu to cap duong kinh duoc xir Iy nhu 1a bién do khoang. Cach
thirc xtr ly nhu sau:

+ Trude hét bién D; duoc bién d6i nhu sau:

[Gia tri gitta ctia cip duong kinh thit i]-Dyis
35

D;= ,vo11=1,2,..,8.

+ Ké dén lay InD; va Ink;;. Tir vi du & bang 2.1, chung ta bién dbi thanh bang
2.6.

+ Sau d6 xdy dyng mé hinh chi bao gdm anh hudng tuyén tinh cia yéu t6
duong kinh, khong c6 tuong tac gitta duong kinh véi vung (E). Noi mét cach cu
thé, chiing ta xem xét mo hinh 4 sau day:

In\A"; = o+ 0*InD; + bE (e)
hay 1';; = Exp(at + 0*InD; + bE)
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Dé giai mo hinh 4, chung ta bién do6i s6 liéu nhu bang 2.6. Két qua xir ly

duoc ghi lai ¢ bang 2.7-2.9.

Bang 2.6. Gi4 tri Ini;, va InA;; dugc bién d6i tir sb lidu o bang 2.1

Cap D, cm | Giita cdp D Di InDi Inhi Ink;;
@) 2 3) 4 &) (6)
10-20 15 0,14286 | -1,9459 | -7,9194 | -6,2146
21-30 25 0,42857 | -0,8473 | -7,3132 | -6,3324
31-40 35 0,71429 | -0,3365 | -7,4384 | -6,9078
41-50 45 1,00000 | 0,0000 | -7,1309 | -5,8363
51-60 55 1,28571 | 0,2513 | -6,8565 | -5,4467
61-70 65 1,57143 | 0,4520 | -6,2146 | -5,0796
71-80 75 1,85714 | 0,6190 | -5,938 | -4,9153
> 81 85 2,14286 | 0,7621 | -7,4186 | -6,3398
Bang 2.7.. M6 hinh héi quy Poisson udc lugng
Tham s6 Udc lugng Sai s6 chuan RRi
Hang so -6,97112 0,13327
Ving 1,06251 0,15700 2,89361
InT; 0,50885 0,12541 1,66337
Béng 2.8. Phan tich bién dong®
Ngubn Bién dong df P
Mo hinh 70,0166 2 0,0000
Sai léch 59,4001 13 0,0000
Tong 15
Bang 2.9. Kiém dinh Likelihood Ratio
Yéu tb v df P
Vung 50,632 1 0,0000
Cap kinh 18,866 1 0,0000

Tir két qua ¢ bang 2.7, chiing ta c6 mé hinh hdi quy udc lugng nhu sau:

1y = exp(-6,97112 + 1,0625 1 *viing + 0,50885*InT;)
Ln'; = (-6,97112 + 1,06251*viing + 0,50885*InT;)

Két qua phan tich ¢ bang 2.8 chi ra mo hinh 4 1a phu hop (P < 0,01). Do do,
ude luong ty 1€ sai khac vé bénh rong rudt ¢ loai sao den moc ¢ hai vung sinh thai

2 Deviance
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khac nhau 1a RR; = " = ¢"%®' = 2,89, Khoang tin cdy 95% ciia " = exp[b =+
1,96*Se(spr)] = exp(1,06251 + 1,96*0,157) = (2,13; 3,94). Nhu vay, st dung mo
hinh 4 ciing dan dén cAu tra 101 twong ty nhu mé hinh 1, nhung dd tin cdy cao hon
(bot vi khoang tin cdy cuia md hinh 4 hep hon). So véi md hinh 1, m6 hinh 4 don
gian hon vi chura it tham s6 hon. Ngoai ra, m6 hinh 4 ¢6 hi€u luc cao hon m6 hinh
1, boi vi mo hinh 4 chi mé ta anh huong tuyén tinh cia tudi. Vi thé, mo hinh 4
duoc chon dé mo ta ty 1é bénh rdng rudt & loai sao den moc & hai dia phuong khac
nhau.

Thi tuc xir ly mé hinh 4

Luu ¥ rang, két qua bao céo kAij = Exp(a + 6*InD; + bE)

(1) Nhap bién Y, kich thuéc mau (Z), cép kinh (D;), LnD; (bién nay da bién doi) va
ma vung (Code) vao bon cdt khac nhau.

(2) Goi Special > Advanced Regression > Poisson Regression > OK

(3)bua Y vao Dependent, Z vao Sample Sizes, Code (E = vung) va LnD; vao
quantitative Factors va OK.

(4) Mo Tabular Options, chon All dé xac dinh khoang tin cdy ciia cac hé s6, ma
tran tuong quan, du doan tan so6 trong moi lop tuoi.

(5) Pé du doan tan s bénh (Y) cua timg 16p tudi, trude hét chon ctra s6 Predictions

For Y, ké dén dit con tro chudt & trang nay va chon chudt phai, sau d6 chon
Pane Options va All values.
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THU TUC GOI HAM HOI QUY POISSON

Str dung Statgraphics Plus Version 5.1

Ung dung 1. Xac dinh mo hinh biéu thi ty 1¢ réng rudt tiy theo cap kinh va ving
M5 hinh c6 dang : In(Aj) = o+ ¥, Uy + bE

Thue hanh

Bai tap lay tir bang 24.1 hoic 7.6

Bang 7.6 ghi lai s6 liéu diéu tra ty 1 bénh rdng rudt cua sao den tuy thudc vao cap
D va hai vung sinh théi khic nhau.

Bang 7.6. So sanh s6 cy sao den bi bénh rng rudt ¢ ving A va B

Cap Vung A Vung B )
I D,cm | Y (Lia) Aia Yis (lip) AiB RRi
@ @ 3) 4) ) 6) @) ® &)
1 10-20 2 5.500 | 0,00036 5 2.500 | 0,00200| 5.5
2 21-30 4 6.000 | 0,00067 8 4.500 | 0,00178 2,7
3 31-40 5 8.500 | 0,00059 12 12.000 | 0,00100 1,7
4 | 41-50 8 10.000 | 0,00080 | 20 6.850 |0,00292 | 3.6
5 51-60 10 9.500 |0,00105 25 5.800 | 0,00431 4,1
6 61-70 11 5.500 | 0,00200 28 4.500 | 0,00622 3,1
7 | 71-80 12 4.550 |0,00264| 22 3.000 |0,00733| 2.8
8 > 81 6 10.000 | 0,00060 15 8.500 | 0,00176 2,9

(*) Nhém A dugc str dung lam ddi tugng so sanh

Giai thich s6 liéu bang 7.6

Cot1=capD

Cot 2 & 6 = sb cay bi bénh rong rudt

Cot 4 & 7 = dung lwong mau quan sat & mdi cap D
Cot 5 & 8 = cot 3/cot 4 va cot 6/cot 7

Cot 9 = [(ct 6/cdt 7)/(cdt 3/cot 4)] = cot 8/cot 5.

NANENENRN

M4 hinh 1: Ty 1é rdng rudt tiy theo cap kinh va ving
Nhirng ndi dung can tinh toan:

Noi dung 1. Xay dung md hinh biéu thi ty 1¢ rdng rudt ctia sao den tily theo cap
kinh va vung sinh thai.

Mo hinh téng quat c6 dang: In(A;) = o0 + Z7k:10ckUk +bE
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Thu tuc xay dung mo6 hinh (Statgraphics Plus 5.1)

1. Nhép bién Y, kich thuéc mau (Z), 16p tudi (A), mi ving (Code = E) vao bén
cot khac nhau.

2. Goi Special > Advanced Regression > Poisson Regression > OK

3. Pua Y vao Dependent, Z vao Sample Sizes, Code (vung = E) vao quantitative
Factors, A vao Categorical Factors > OK.
Két qua xac dinh duoc mé hinh Poisson nhu sau (Bang 7.7):
Bang 7.7. M6 hinh hoi quy Poisson uéc lugng

Tham s U6c luong Sai s6 chuin RRi"”

Hang s6 -7,46934 0,24666

Ving 1,14918 0,15785 3,16
Cép kinh: 1 -0,08693 0,43698 0,92
Cép kinh: 2 0,04080 0,36189 1,04
Cép kinh: 3 -0,44180 0,32655 0,64
Cép kinh: 4 0,44010 0,28876 1,55
Cép kinh: 5 0,79180 0,27625 2,21
Cép kinh: 6 1,24452 0,27067 3,47
Cép kinh: 7 1,44770 027767 4,25

(*) Nhom A duoc sir dung 1am ddi twong so sanh

hi = exp(-7,46934 + 1,14918*ving — 0,08693*D=1 + 0,0408*D=2 —
0,4418*D=3 + 0,4401*D=4 + 0,7918*D=5 + 1,2445*D=6 + 1,4477*D = 7) (md
hinh 1)

Noi dung 2. Du doén ty 1& cdy sao den bi bénh rong rudt tiy theo cip D & ving A
va B. Ty 1€ rong rudt ¢ sao den dugc tinh tir cong thire 7.37 nhu sau:

A = Exp(a + Y104 Uy + bE (7.37)

Khi E (ving A) = 0, ty 18 cay bi rng rudt ¢ cac cip kinh duoc tinh theo
cong thic:

Cap kinh 1: L1 = exp(o + o *1)

Cap kinh 2: A9 = exp(a + 0p*1)

Cép kinh 3: A59 = exp(a + o3*1)

Cap kinh 4: A4 = exp(o + oug*1)

Cép kinh 5: L5y = exp(a + ois*1)

Cép kinh 6: L¢ = exp(a + og*1)

Cap kinh 7: A7 = exp(a + o7%1)

Cép kinh 8: Lg9 = exp(a)

Khi E (ving B) = 1, ty 1& cay bi réng rudt ¢ cac cap kinh dugc tinh theo
cong thuec:
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Cép kinh 1: A, = exp(a + o *1 + b)
Cap kinh 2: X, = exp(a + o*1 + b)
Cép kinh 3: A3 = exp(o + 03%1 + b)
Cép kinh 4: A4 = exp(a + oy*1 + b)
Cép kinh 5: As; = exp(a + as*1 + b)
Cép kinh 6: A¢; = exp(o + 0g*1 + b)
Cap kinh 7: A7, = exp(a + a7%1 + b)
Cép kinh 8: Ag; = exp(a + b)

Ap dung vao vi du nay, tir mo hinh 1, ta co:
+ Khi E =0 (vung A), tir m6 hinh 1 ta c6:

Cap kinh 1. A5 = exp(-7,46934 — 0,08693*1) = exp(-7,55627)
Cép kinh 2. A, = exp(-7,46934 + 0,0408*1) = exp(-7,51014)
Cap kinh 3. A3 = exp(-7,46934 — 0,4418*1) = exp(-7,91114)
Cép kinh 4. Aus = exp(-7,46934 + 0,4401*1) = exp(-7,02924)
Cép kinh 5. A5 = exp(-7,46934 + 0,7918*1) = exp(-6,67754)
Cap kinh 6. Ags = exp(-7,46934 + 1,2445%1) = exp(-6,22484)
Cép kinh 7. A7 = exp(-7,46934 + 1,4477*1) = exp(-6,02164)
Cap kinh 8. Aga = exp(-7,46934)

+ Khi E =1 (vung B), ttr md6 hinh 1 ta co:

Cép kinh 1. A = exp(-7,46934 + 1,14918*1 — 0,08693*1)
CAp kinh 2. Lop = exp(-7,46934 + 1,14918*1 + 0,0408*1)
Cép kinh 3. A3 = exp(-7,46934 + 1,14918*1 — 0,4418*1)
CAp kinh 4. Mg = exp(-7,46934 + 1,14918*1 + 0,4401*1)
CAp kinh 5. Asg = exp(-7,46934 + 1,14918*1 + 0,7918*1)
Cap kinh 6. A¢g = exp(-7,46934 + 1,14918*1 + 1,2445*1)
Cap kinh 7. A7 = exp(-7,46934 + 1,14918*1 + 1,4477*1)
Cép kinh 8. Ag = exp(-7,46934 + 1,14918*1)

Luu y: Dé du doan tan s6 bénh (Y) cua timg 16p tudi hay cap kinh, trudc hét
chon ctra s6 Predictions For Y, ké dén dét con tré chudt ¢ trang nay va chon chuot
phai, sau d6 chon Pane Options va All values.

Noi dung 3. Tinh tan s6 cay bi rong rudt & cac cap kinh
S6 cdy bi rong rudt & cac cip kinh dugce tinh theo cong thirc:

E(Y5) = wij = ™A (a)

Tur (a), ta co cac gia tri Yia 6 ¢t 3 = cot 4*cot 5. Tuong tu, cac gid tri Yig O
cOt 6 = coOt 7*cdt 8. Tat ca nhiing tinh toan nay duogc ghi lai ¢ bang 7.10.
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Luu y rang, dé du doan tan s6 bénh (Y) cua tung 16p tudi hay cap kinh &
bang 7.10, sau khi goi dén budc 3, ta chon cira so6 Predictions For Y. Ké dén dit
con tré chudt & trang nay va chon chudt phai, sau d6 chon Pane Options va All

values.

Bang 7.10. Két qua du doan sé cy sao den bi bénh rong rudt ¢ ving A va B

Cap Vung A Vung B (%)
T D, cm YiA (liA) 7\‘iA YiB (1iB) xiB RRi
@D @ 3) 4 ) (©) ) 8 €))
1 10-20 2,9 5.500 |0,00052 | 4,1 2.500 |0,00165| 3,2
2 | 21-30 3,5 6.000 | 0,00055| 8,4 4.500 |0,00187| 34
3 31-40 3,1 8.500 | 0,00037 | 13,9 | 12.000 |0,00116 | 3,2
4 | 41-50 | 8,9 | 10.000 | 0,00089 | 19,1 | 6.850 |0,00280 | 3,2
5 | 51-60 | 12,0 | 9.500 |0,00126 | 23,0 | 5.800 |0,00397 | 3,2
6 | 61-70 | 10,9 | 5.500 |0,00198 | 28,1 4.500 |0,00625| 3,2
7 | 71-80 | 11,0 | 4.550 |0,00243 | 23,0 | 3.000 |0,00766 | 3,2
8 > 81 5,7 10.000 | 0,00057 | 15,3 8.500 [0,00180 | 3,2

(*) Nhom A duogc stir dung lam ddi tuong so sanh

Noi dung 4. U6c lugng chung ve ty 1€ sao den bi rong rudt & hai ving sinh thai.

Tl‘l: mo binh 1 cho thay, bénh rong rudt ¢ sao den phu thudc vao ca yﬁng sinh
thai va cap tu6i hay cap D. Trong truong hop nay, hé s6 uoc luong biéu thi anh
huong cfga vung sinh thai dén ty 1¢ cé,y sao den bi bénh rong rudt la b =1,14918,
vo1 sai sO Se(syr) = 0,15785. Gia thuyét Hy: b = 0 bi bac bo, boi vi Z = 7,28 voi P <
0,01.

Do d6, udc luong ty 16 sai khac vé bénh rdng rudt ¢ sao den giira hai ving 1a
el 14918 _ 3 16,

Khoang tin cdy 95% cua e

1,96*0,15785) = (2,32; 4.30).

RRi:
" = exp[b  + 1,96*Se(sp)] = exp(1,14918 +

Noi dung 5. Néu ty 1é cay bi bénh rong rudt ¢ nhimg cap kinh khac nhau cua hai
vung la khong khéac nhau 10 rét, thi mo hinh biéu thi ty 1€ rong rudt cia sao den &
hai vung sinh thai c6 dang (sach goi 1a mo hinh 3a):

ln(klj) .o+ bE hay A;; = exp(a + bE) (7.47)

Lu'u v rang, néu bo yeu t6 cap duong kinh, ching ta can phai xem xét hé so
b hoic ¢” thay d6i c6 ¥ nghia hay khong. N6i mot cach cu thé, khi boé thanh phan
tudi hay cip D trong md hinh 1 (nghia 13 ¥\ 04 Uy), chung ta can phai xac dinh hé
sd udc lugng cua E trong mo hinh 7.47 thay ddi c¢6 ¥ nghia hay khong.

Khi xtr Iy v&i mé hinh 1, hé s6 cia E 1a 1,14918, do do e"'*"* =3, 16.

Néu xtr Iy m6 hinh 3 theo sb liéu cua bang 7.6, chiing ta s& nhan dugc két
qua sau day:

In(};) =-6,9341 + 1,0678*vung hay A; = exp(-6,9341 + 1,0678*vung)
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Tir két qua & m6 hinh 3 cho thay, bA =1,0678, Se(syr) = 0,1570 va RRi = ¢

""" = 2.91. Khoang tin cdy 95% cua ¢” = exp[b  + 1 96*Se(sbA)] = exp(1,0678

+ 1 ,96%0,1570) = (2,14; 3,95). Nhu vay, so v6i mo hinh 1, hé s6 b ¢ mo hinh 3

thay d6i dang ké. Piéu dé cho thay, dé du doan ty 1& benh rong rudt 0 sao den

chung ta khong thé bo qua yéu té cip duong kinh. O day ching ta xir Iy cap dudng

kinh nhu 13 bién sb thuc bang viéc st dung 7 dang thic oy Uy (k =1, 2,..., 7) cong
v6i hé s6 o trong mo hinh 1 dé phan anh 8 cép kinh.

Thu tuc xir Iy mo hinh 3: In(%;) = o + bE hay A; = Exp(a. +bE)
(4) Goi Special > Advanced Regression > Poisson Regression > OK

(5) Goi chwong trinh theo cach 1. Pua Y vao Dependent, Z vao Sample Sizes,
Code (vung) vao Categorial Factors, sau d6 chon OK.

(6) Goi chwong trinh theo cach 2. Trudc hét dua Y vao Dependent, Z vao Sample
Sizes, Code (vung) vao quantitative Factors, D vao Categorical Factors > OK.
Sau do tai cura s6 Poisson Regression ban chon Analysis options. Ké dén chon
Exclude, sau d6 nhap chudt hai 1an vao yéu to D dé bo D, rdi chon OK.

(7) bé dy doan tin s6 bénh (Y) cua tung lop tudi hay cip kinh, truéc hét chon
ctra sO Predictions For Y, ké dén dat con tré chudt ¢ trang ndy va chon chudt
phai, sau d6 chon Pane Options va All values.

M hinh 3b. Néu ty 1¢ sao den bi bénh rdng rudt & nhitng dia phuong khac
nhau 1a khong khac nhau, thi c6 can phai xem xét anh huéng ciia dia phwong hay
khong? Noi cach khac, mo hinh 3b chi md ta anh hudng ciia cap kinh. Dé tra 1oi
cau héi nay, chiing ta xay dung mo hinh sau day:

1n(kij) =o+ Z7k:1akUk (d)
O day k = 1 — 7 (nhom cép kinh).

Thii tuc xir Iy mé hinh 3b: In(Ay) = o0 + ¥/, o, Uy
Luu y rang, két qua bdo cdo A = Exp(a + Z7k:1akUk)

(4) Goi Special > Advanced Regression > Poisson Regression > OK
(5) Goi chwong trinh theo cach 1. Pua Y vao Dependent, Z vao Sample Sizes, D

vao quantitative Factors, sau d6 chon OK.

(6) Goi chwong trinh theo cach 2. Trudc hét dua Y vao Dependent, Z vao Sample
Sizes, Code (vung) vao quantitative Factors, D vao Categorical Factors > OK.
Sau do tai cura s6 Poisson Regression ban chon Analysis options. Ké dén chon
Exclude, sau d6 nhap chudt hai 1an vao yéu t6 E dé bo E, 16i chon OK.
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Néu xtr Iy mé hinh 3b theo s liéu cta bang 7.6, chung ta s& nhan dugc két
qua sau day:

Aij = exp(-6.781 - 0.26028*D=1 + 0.00677*D=2 — 0.31396*D=3 +
0.38110*D=4 + 0.70074*D=5 + 1.23422*D=6 + 1.37806*D=7) (mo6 hinh 3b)

Tr mo hinh (3b), ¢6 thé dy doan ty 1& sao den bi rdng rudt & cac cap kinh
nhu sau:

Cip D Ty 1& rong rudt (1;)

1 A1 =exp(-6.781 - 0.26028*1)
2 > = exp(-6.781 + 0.00677*1)
3 Az =exp(-6.781 — 0.31396*1)
4 g =exp(-6.781 + 0.38110*1)
5 As =exp(-6.781 + 0.70074*1)
6 A = exp(-6.781 + 1.23422%*1)
7 A7 =exp(-6.781 + 1.37806*1)
8 Ag =exp(-6.781)
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	 Trước hết, từ mô hình 11, xác định giá trị Hlt tại tuổi cơ sở (A0 = 15 tuổi). Kết quả nhận được:
	i. H0(15) = 1969.2*exp(-8.77137/15^0.2) = 12m.
	 Kế đến, chia phương trình (11) cho chiều cao ở tuổi cơ sở (12m), ta có:
	ii. F0 = [1969.2*exp(-8.77137/15^0.2)]/12
	iii. F0 = 164.10*exp(-8.77137/A^0.2)     (40)

