MQT SO HAM SINH TRUONG THUC NGHIEM DUNG PE MO
TA SINH TRUONG CUA CAY GO VA RUNG TRONG THUAN
LOAI DPONG TUOI

(Xem Sach tham khao: Nhiing cach thie va phwong phap xir I s6

liéu trong 1am hoc)

Ki hiéu:

e A (nam) = Tudi cay gd va quan thu (Rung).

D (cm) = buong kinh ngang nguc.

e Dh (m) = Duong kinh & vi tri h bat ki hay do thon than cay.

e (Dh/D) = Duong kinh tuong ddi.

e H (m) = Chiéu cao toan than cay.

e h (m) = Chiéu cao tir gdc dén vi tri h bat ki.

e (h/H) = Chiéu cao tuong doi.
e V (m? = Thé tich than cay.

e G (m%ha) = Tiét dién ngang cua ring.

e M (m*ha) = San luong hay trir luong gd caa rung.

e Y=DHV,G, M.
e Sl (m) = Chi s lap dia ring.

Bang 1. Mot s6 ham mé ta qua trinh sinh truéng ciia cdy gd va rirng

TT Tén ham sb Nim Hinh thai ciia ham
1 Gompertz 1825 Y = mxexp(-bxexp(-cxA))
2 Logistic 1838 m

3 Monomolecular
4 Schumarcher 1939

Y =L + bxexp(-cxA))

Y = mx(1 - bxexp(-cxA))
Y = mxexp(-b/A°)
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Y = mxexp(-bxA®)

Y = mxexp((b/(1-c))xA")

Y = mx(1 - exp(-bxA%))

Y = mx(1 - exp(-bxA)?

Y = mx(1 - exp(-bxA))°

Y = mx(1 - Bxexp(-bxA))°

Y = A%(by + byxA + byxA?)

Y = mxexp(-b;xexp(-b,xA"))
Y = mx(L- (1 - (A/Aw)™)™)
Y = mxA°

Y = Kxexp(bx(1 - exp(-cxA)))
Y = Kxexp(bx(1 - exp(-cxA%))

Bang 2. Mt s6 ham thuc nghiém mé ta qua trinh sinh truwéng ciia ciy gé va

rirng tly thudc vao A, D, H, G, N va chi sé lap dia (S1)

TT

Hinh thai cia ham

Céac ham wéc lwgng V = f(D, H)

o o1 A W N B

V = ax(D*xH)

V = ax(D*xH)"

V =a+ bx(D*xH)
V = a+ (D*xH)°
V = a+ (D°xH°)

V = a + bx(D*H) + cx(D“xH®). Nguyén Vian Thém

Hinh s6 Fy 5 = axexp(-bxX) + k véi X =A, D, H

Ham wéc lwong V liiy ké theo cac phan doan trén than cay gé

7a V= exp(-ao + a;xLn(DxH) - a,x(h/H)*. Nguyén Vin Thém



7b V= exp(-ao + a;xLn(D¥xH*) — a,x(h/H)®. Nguyén Vin Thém

8a V =exp(-ap + a;xLn(DxH) - a,x(Dh/D)*. Nguyén Vin Thém

8b V = exp(-ap + a;xLn(D¥xH®) - a,x(Dh/D)®. Nguyén Vin Thém
Cac ham woe lwong V = f(A, D, H, Nva SI)

9 V =bg+ byxA + b,A” + byx(D°H) - bsx(SI/H)

10 V = by + byx(D?H) - b,x(SI/H)

11V =exp(bg + byxA + by/A + bsxLn(SI) + byxLn(N))

12V =exp(by + bixA + b/ A” + byxLn(SI) + bsxLn(N))
Cac ham wée lwong M = f(A, G va Sl)

13 M =exp(by + byXLn(SI) - b,xA™). Nguyén Van Thém

14 M = byxexp(b; XA + by/exp(SI/A). Nguyén Vin Thém

15 M =exp(bg + bxG + byxLn(A) + bsx(SI/A))

16 M =exp(by + by xSl + b,xLn(G) + bs/A)

Cac ham woc lwgng tang truéng G va M (Y =G, M)
17 ZY =g+ a;xA + apxA% + agxY +a,Y’

18 AY =bg + XA + b,xA? + baxY + byxY?

Bang 3. Nhirng thdng ké danh gia sai 1éch giita ham hdi quy wée lwong (Y, =
D, H,V, Fi3, G, M) va Y; thuc nghiém

TT Théng ké Cang thirc
, SSE
AN s . 2 _ ol
1 Hé so xac dinh R =(1- SST )100
2 Tong sai léch binh phuong SSE = 3" (Yi- Yy)?
3 Téng sai léch binh phwong toan bd SST = 2"1(Yi- Yag)
4 Sai s6 wdc luong RMSE = SEE =+/SSE/(n — p)
5  Binh phuong trung binh do héi quy MSR = 2R

P
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Binh phuong trung binh do sai s6

Kiém dinh F cua Fisher

Sai s6 tuyét dbi trung binh

Sai s tuyét ddi trung binh theo phan traim
Sai s6 trung binh (Bias)

Sai s6 trung binh theo phan trim (Bias%)
Chi sb phu hop

Tiéu chuan thong tin Akaike

Tiéu chuan thong tin Bayes

Tiéu chuin U cua Theil

SSE
MSE = =3
- _ MsR

~ MSE

MAE = |((Y; - Y)/n))|
MAPE = (MAE/Y;)x100

ME = (Y;- Yj)/n
MPE = ((Yi- Y/Y;) x100
_ (Yi- Y))°
Fl=1- (Yi-Yao)
AIC = nxLn(SSE/n) + 2xp
BIC = nxLn(SSE/n) + pxLn(n)
: SEE
YA +4Y%n

U

Ghi chi: n = Dung luong quan sat; p = so luong tham s6 cua ham hoi quy

UMin-

quy md ta quan hé giira Y va X véi sai léch nho nhat. Theo muyc dich nay, ham hai quy

Quy tic quyét dinh

Déi v6i ham sinh truong tot nhat hay ham sinh truéng téi wu, R* = 1; SSE = 0;
SEE =0; MAE=0; MAPE=0; ME=0; MPE=0; FI=1; AIC=0,BIC=0; U=0.Vi
thé, khi chon nhiéu ham du tuyén hay so sanh, thi ham sinh truong phil hop nhat 12 ham
co RZMaX, SSEmin; SEEmin, MAEMin, MAPEwin, MEwmin; MPEwin: AlCwin, BICwmin: Flmin,

Theo quan diém thuc hanh, myc dich cua phan tich hoi quy 1a xac dinh ham hoi

thich hop nhat dwgc chen theo tiéu chuan Min(SSE hoic SEE).



