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Introduction

In forest biometry, some of the most important variables are the total tree height, the tree age, the breast height and stump height diameters, the form factor, the form height, the total volume and the tree diameter at any height. Finding regression equations that relate the variables mentioned above, for specific regions and tree species, is a common tactic. The aim of this work is to gather several forestbiometrical models and form sets of regression equations, by using the SPSS statistical package (version 7.0 or later), in order to help researchers to compare and select the most appropriate model for their data.

Materials and Methods

The SPSS (Statistical Package for Social Sciences) is one of the most commonly used statistical software and has the following main characteristics:

Name of software: 
SPSS® 15.0 for Windows® (current version)

Developer and contact address:
SPSS Inc. Headquarters, 233 S. Wacker Drive, 11th floor Chicago, Illinois 60606
Telephone: 
+1.312.651.3000 8:30 a.m. – 5:00 p.m.
E-mail: 
webmaster@spss.com

Year first available: 
1995

Hardware required: 
Intel® Pentium®-compatible processor 


Memory 128MB RAM minimum (for the current version)


Minimum-free drive space 220MB (for the current version)


SVGA monitor 

Software required: 
Operating system Windows XP, 2000, and Me are the preferred platforms. Windows 98 is also supported.
Program language:
SPSS is available in English, Japanese, French, German, Italian, Spanish, Chinese, Polish, Korean, and Russian.
Availability: 
SPSS 13.0 for Windows is scheduled to ship to North American customers Fall 2004. You can preorder it now, and you will be billed upon shipment. To find out the availability of SPSS 13.0 in your area, contact your local office (http://www.spss.com/worldwide). If your software needs are more immediate, SPSS 12.0 for Windows is currently available for purchase.

In order to test several forestbiometrical models and select the one that fits best to our data, by using the regression analysis with SPSS (Norusis 2002 [1], Kitikidou 2005 [2]), we should type our data in columns and name them appropriately. Those names, as they were used in the SPSS programs described in the “Results” section are: 

t 
= 
tree age (years)

D 
=
breast height diameter (m)

Η 
=
total tree height (m)
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=
tree diameter at height hi (m). 0≤hi≤1,3 for breast height diameter – stump height diameter equations and 0≤hi≤H for taper equations.

f 
= 
form factor

fh 
= 
form height

v 
= 
total tree volume (m3)

αi, bi
=
regression coefficients

2.1. Height – age models. The 42 height – age equations of the Height – age.sps program are:
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The 23rd equation is being proposed by Arvanitis et al. (1964) [3] and Clatterbuck (1987) [4]. The 19th equation and its nonlinear version (equation 33) are being proposed by Clutter et al. (1983) [5], Stage (1963) [6] and Matis and Kitikidou (2001) [7]. The 37th equation is being proposed by Grosenbaugh (1965) [8] and Edminster et al. (1985 [9], 1991 [10]). The equations 3, 7, 8, 21 and 22 are being proposed by Matis (1994) [11]. The equations 1, 2, 4, 5, 6, 9, 10, 12, 13, 15, 17, 18, 20, 24, 25, 26, 39 and 40 are being proposed by Matis (2000) [12]. The equations 11, 14, 16, 31 and 32 are being proposed by Matis and Kitikidou (2001) [7]. The 27th equation is being proposed by Meyer (1940) [13], McLintock and Bickford (1957) [14], Stout and Shumway (1982) [15], Nicholas and Zedaker (1992) [16] and Matis and Kitikidou (2001) [7]. The equation 41 is being proposed by Monserud (1984) [17] and Edminister et al. (1991) [10]. The 30th equation is being proposed by Prodan (1944 [18], 1951 [19], 1968 [20]), King (1966) [21] and Matis and Kitikidou (2001) [7]. The 28th equation is Chapman – Richards ’s function simplified (Richards 1959 [22], Chapman 1961 [23], Clutter et al. 1983 [5], Monserud 1984 [17]). Schumacher (1939) [24] has proposed the 35th equation. The 38th equation is the Lundqvist function and is being proposed by Stage (1963) [6] and Matis and Kitikidou (2001) [7]. Zeide (1993) [25] has proposed the Weibull function (equation 29), the logistic function (equation 34), the monomolecular function (equation 36) and the Gompertz function (equation 42).

2.2. Breast height diameter – stump height diameter models. The 7 equations of the Breast height diameter – stump height diameter.sps program are:
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The equations 2, 3, 4 and 6 are being proposed by Demaerschalk and Omule (1982) [26]. The 5th equation is being proposed by Demaerschalk and Omule (1982) [26], Alemdag and Honer (1977) [27] and Kozak and Omule (1992) [28], the 7th equation by Johnson and Weigel (1990) [29] and the 1st equation by Raile (1982) [30].

2.3. Form factor – diameter – height models. The 31 equations of the Form factor – diameter – height.sps program are (Kitikidou and Matis 2001) [31]:
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f= function(D, lnD, D2H, ln(D2H), D2, 
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lnf= function(D, lnD, D2H, ln(D2H), D2, 
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2.4. Form height – diameter – height models. The 21 equations of the Form height – diameter – height.sps program are (Kitikidou and Matis 2001) [31]:

fH=function(D, lnD, D2, D3, 
[image: image103.wmf]1

D

, 
[image: image104.wmf]2

1

D

, (lnD)2)
(1)

fH=function(D, lnD, D2H, ln(D2H), D2, D3, 
[image: image105.wmf]1

D

, 
[image: image106.wmf]2

1

D

, (lnD)2, H2, DH, DH2, (DH)2, 
[image: image107.wmf]1

H

, 
[image: image108.wmf]1

DH

, 
[image: image109.wmf]2

1

DH

, 
[image: image110.wmf]H

D

, 
[image: image111.wmf]2

H

D

, lnH, (lnH)2, ln(D2))
(2)

ln(fH)= function(D, lnD, D2H, ln(D2H), D2, D3, 
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fH=b0+b1lnD
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2.5. Height – diameter models. The 28 equations of the Height – diameter.sps program are (Kitikidou and Matis 2001) [31]:
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2.6. Volume table models. The 14 equations for single entry volume tables of the Volume table.sps program are (Kitikidou 2000 [32], Kitikidou and Matis 2001 [31]):
v = b1D2
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The 18 equations for double entry volume tables of the Volume table.sps program are (Kitikidou 2000 [32], Kitikidou and Matis 2001 [31]):

v = b1D2H
(15)
v = b0 + b1D2H
(16)
v = b0 + b1D2 + b2H
(17)
v = b0 + b1D2 + b2H + b3D2H
(18)
v = b0 + b1D + b2D2 + b3DH + b4D2H
(19)
v = b0 + b1D2 + b2H2 + b3D2H + b4DH2
(20)
v = function(D, H, D2, H2, DH, D2H, DH2, D2H2, 
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lnv = b0 + b1ln(D2H)
(22)
lnv = b0 + b1ln(DH)
(23)
lnv = b0 + b1lnD + b2lnH
(24)
lnv = b0 + b1lnD + b2lnH + b3(lnD)2 + b4(lnH)2
(25)
lnv = function(D, H, D2, H2, DH, D2H, DH2, D2H2, 
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2.7. Taper models. The 25 taper equations of the Taper equation.sps program are (Kitikidou 2002 [33]):
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Results

The equations described in the “Materials and methods” section gave the following SPSS programs (*.sps):

3.1. Height – age.sps

compute var1 = t * t.

compute var2 = var1*t.

compute var3 = sqrt(var1).

compute var4 = t**(1/3).

compute var5 = 1/t.

compute var6 = 1/(t**2).

compute var7 = ln(t).

compute var8 = (ln(t))**2.

compute var9 = (ln(t))**3.

compute var10 = ln(h).

compute var11 = 1/(sqrt(t)).

TITLE"EQUATION 1".

REGRESSION VARIABLES = h t var1 var2/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 2".

REGRESSION VARIABLES = h t var1 / STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 3".

REGRESSION VARIABLES = h t var3 / STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 4".

REGRESSION VARIABLES = h t var1 / ORIGIN/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 5".

REGRESSION VARIABLES = h var3 t/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 6".

REGRESSION VARIABLES = h var3 t var1/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 7".

REGRESSION VARIABLES = h var4 t/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 8".

REGRESSION VARIABLES = h var4 var3 t/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 9".

REGRESSION VARIABLES = h t var5/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 10".

REGRESSION VARIABLES = h var5 var6/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 11".

REGRESSION VARIABLES = h var5/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 12".

REGRESSION VARIABLES = h var6/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 13".

REGRESSION VARIABLES = h t var7/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 14".

REGRESSION VARIABLES = h var7/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 15".

REGRESSION VARIABLES = h var7 var8/ STATISTICS = ALL/ DEPENDENT = h/

 METHOD = ENTER.

TITLE"EQUATION 16".

REGRESSION VARIABLES = var10 var7/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 17".

REGRESSION VARIABLES = var10 var7 var8/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 18".

REGRESSION VARIABLES = var10 var7 var9/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 19".

REGRESSION VARIABLES = var10 var5/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 20".

REGRESSION VARIABLES = var10 var5 var6/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 21".

REGRESSION VARIABLES = var10 var3 t/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 22".

REGRESSION VARIABLES = var10 var4 t/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 23".

REGRESSION VARIABLES = var10 var11/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 24".

REGRESSION VARIABLES = var10 t var11/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 25".

REGRESSION VARIABLES = var10 var7 var8/ ORIGIN/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 26".

REGRESSION VARIABLES = var10 var3 var5 var6/ STATISTICS = ALL/ DEPENDENT = var10/

 METHOD = ENTER.

TITLE"EQUATION 27".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 .

COMPUTE PRED_ = b1*(1-exp(-b2*t)).

NLR h /PRED PRED_.

TITLE"EQUATION 28".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 .

COMPUTE PRED_1 = b1*((1-exp((-b2*t))**b3)).

NLR h /PRED PRED_1 .

TITLE"EQUATION 29".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 .

COMPUTE PRED_2 = b1*(1-exp(-b2*(t**b3))).

NLR h /PRED PRED_2 .

TITLE"EQUATION 30".

* NONLINEAR REGRESSION.

MODEL PROGRAM b0=1 b1=1 b2=1 .

COMPUTE PRED_3 = (t**2)/(b0+b1*t+b2*(t**2)).

NLR h /PRED PRED_3 .

TITLE"EQUATION 31".

* NONLINEAR REGRESSION.

MODEL PROGRAM b0=1 b1=1 b2=1 .

COMPUTE PRED_4 = t/(b0+b1*t+b2*(t**2)).

NLR h /PRED PRED_4 .

TITLE"EQUATION 32".

* NONLINEAR REGRESSION.

MODEL PROGRAM b0=1 b1=1 .

COMPUTE PRED_5 = (t**2)/((b0+b1*t)**2).

NLR h /PRED PRED_5 .

TITLE"EQUATION 33".

* NONLINEAR REGRESSION.

MODEL PROGRAM b0=1 b1=1 .

COMPUTE PRED_6 = exp(b0+b1/t).

NLR h /PRED PRED_6 .

TITLE"EQUATION 34".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 .

COMPUTE PRED_7 = b1/(1+b2*exp(-b3*t)).

NLR h /PRED PRED_7 .

TITLE"EQUATION 35".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 .

COMPUTE PRED_8 = b1*exp(-b2/t).

NLR h /PRED PRED_8 .

TITLE"EQUATION 36".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 .

COMPUTE PRED_9 = b1*(1-b2*exp(-b3*t)).

NLR h /PRED PRED_9 .

TITLE"EQUATION 37".

* NONLINEAR REGRESSION.

MODEL PROGRAM b0=1 b1=1 b2=1 .

COMPUTE PRED_10 = b0+(b1*exp(b2*t)).

NLR h /PRED PRED_10 .

TITLE"EQUATION 38".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 .

COMPUTE PRED_11 = b1*exp(-b2/(t**b3)).

NLR h /PRED PRED_11 .

TITLE"EQUATION 39".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 .

COMPUTE PRED_12 = b1*exp(-b2*t).

NLR h /PRED PRED_12 .

TITLE"EQUATION 40".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 .

COMPUTE PRED_13 = b1*(1-exp((-b2/t)**b3)).

NLR h /PRED PRED_13 .

TITLE"EQUATION 41".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 b4=1 .

COMPUTE PRED_14 = b1/(1-b2*exp(-b3*(t**b4))).

NLR h /PRED PRED_14 .

TITLE"EQUATION 42".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 .

COMPUTE PRED_15 = b1*exp(-b2*exp(-b3*t)).

NLR h /PRED PRED_15 .

3.2. Breast height diameter – stump.sps

compute var1 = (1.3 - hi) / (hi + 0.3) .

compute var2 = (1.3 - hi) / 1.3 .

compute var3 = ln((hi+1)/2.3) .

TITLE 'EQUATION 1'

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 .

COMPUTE PRED_ = dhi / (1 + (b1 * var1)).

NLR D

 /PRED PRED_.

TITLE 'EQUATION 2'

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 .

COMPUTE PRED_1 = dhi + (b1 * dhi * var2).

NLR D

 /PRED PRED_1.

TITLE 'EQUATION 3'

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 .

COMPUTE PRED_2 = dhi + (b1 * dhi * (var2**B2)).

NLR D

 /PRED PRED_2.

TITLE 'EQUATION 4'

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 .

COMPUTE PRED_3 = dhi + (b1 * ((dhi * var2)**B2)).

NLR D

 /PRED PRED_3.

TITLE 'EQUATION 5'

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 .

COMPUTE PRED_4 = dhi + (b1 * dhi * var3).

NLR D

 /PRED PRED_4.

TITLE 'EQUATION 6'

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 .

COMPUTE PRED_5 = dhi + (b1 * dhi * var2) + (b2 * (dhi**2) * var2) + (b3 * (dhi**2) * var2).

NLR D

 /PRED PRED_5.

TITLE 'EQUATION 7'

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 .

COMPUTE PRED_6 = b1 * (dhi**b2).

NLR D

 /PRED PRED_6.

3.3. Form factor – diameter – height.sps

compute Dl = ln(D).

compute fl = ln(F).

compute D2H = D * D * H.

compute D2Hl = ln(D2H).

compute Dsq = D * D.

compute Dsr = sqrt(D).

compute Dr = 1 / D.

compute D2r = 1 / Dsq.

compute Dl2 = Dl * Dl.

compute H2 = H * H.

compute DH = D * H.

compute DH2 = D * H2.

compute D2H2 = Dsq * H2.

compute Hr = 1 / H.

compute H2r = 1 / H2.

compute DHr = 1 / DH.

compute D2Hr = 1 / D2H.

compute DH2r = 1 / DH2.

compute D2H2r = 1 / D2H2.

compute HdD = H / D.

compute H2dD = H2 / D.

compute HdHsq = (H / (H - 1.3)) ** 2.

compute Hl = ln(H).

compute Hl2 = Hl * Hl.

compute DHl = ln(DH).

compute DHl2 = DHl * DHl.

compute D2l = ln(Dsq).

compute f2 = f * f.

compute fr = 1 / f.

compute Ddf = D / f.

compute Hdf = H / f.
TITLE "EQUATION 1".

REGRESSION VARIABLES = f D Dl Dsq TO Dl2/ STATISTICS = all/ 

 DEPENDENT = f/ METHOD = STEPWISE.

TITLE "EQUATION 2".

REGRESSION VARIABLES = f H H2 Hr H2r HdHsq Hl Hl2/ STATISTICS = all/ 

 DEPENDENT = f/ METHOD = STEPWISE.

TITLE "EQUATION 3".

REGRESSION VARIABLES = f D Dl D2H TO D2l/ STATISTICS = all/ 

 DEPENDENT = f/ METHOD STEPWISE.

TITLE "EQUATION 4".

REGRESSION VARIABLES = fl D Dl D2H TO D2l/ STATISTICS = all/ 

 DEPENDENT = fl/ METHOD = STEPWISE.

TITLE "EQUATION 5".

REGRESSION VARIABLES = f D Dsq/ STATISTICS = all/ DEPENDENT =f/

 METHOD = ENTER D Dsq.

TITLE "EQUATION 6".

REGRESSION VARIABLES = f D Dsq/ ORIGIN/ STATISTICS = all/ DEPENDENT =f/

 METHOD = ENTER D Dsq.

TITLE "EQUATION 7".

REGRESSION VARIABLES = f Dsq/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER Dsq.

TITLE "EQUATION 8".

REGRESSION VARIABLES = f Dsq/ ORIGIN/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER Dsq.

TITLE "EQUATION 9".

REGRESSION VARIABLES = f Dsr/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER Dsr.

TITLE "EQUATION 10".

REGRESSION VARIABLES = f Dr/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER Dr.

TITLE "EQUATION 11".

REGRESSION VARIABLES = f D2r/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER D2r.

TITLE "EQUATION 12".

REGRESSION VARIABLES = fr D/ STATISTICS = all/ DEPENDENT fr/

 METHOD = ENTER D.

TITLE "EQUATION 13".

REGRESSION VARIABLES = Ddf D/ STATISTICS = all/ DEPENDENT = Ddf/

 METHOD = ENTER D.

TITLE "EQUATION 14".

REGRESSION VARIABLES = f Hr H2r/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER Hr H2r.

TITLE "EQUATION 15".

REGRESSION VARIABLES = f HdHsq/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER HdHsq.

TITLE "EQUATION 16".

REGRESSION VARIABLES = f Hr/ STATISTICS = all/ DEPENDENT = f/ 

 METHOD = ENTER Hr.

TITLE "EQUATION 17".

REGRESSION VARIABLES = Hdf H/ STATISTICS = all/ DEPENDENT = Hdf/

 METHOD = ENTER H.

TITLE "EQUATION 18".

REGRESSION VARIABLES = f HdD H2dD/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER HdD H2dD.

TITLE "EQUATION 19".

REGRESSION VARIABLES = f Hr H2dD/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER Hr H2dD.

TITLE "EQUATION 20".

REGRESSION VARIABLES = f H2dD/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER H2dD.

TITLE "EQUATION 21".

REGRESSION VARIABLES = f H HdD/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER H HdD.

TITLE "EQUATION 22".

REGRESSION VARIABLES = f HdD/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER HdD.

TITLE "EQUATION 23".

REGRESSION VARIABLES = f D2Hr/ ORIGIN/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER D2Hr.

TITLE "EQUATION 24".

REGRESSION VARIABLES = f D2Hr/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER D2Hr.

TITLE "EQUATION 25".

REGRESSION VARIABLES = f Dr D2r Hr/ STATISTICS = all/ DEPENDENT = f/ 

 METHOD = ENTER Dr D2r Hr.

TITLE "EQUATION 26".

REGRESSION VARIABLES = f D2r Hr D2Hr/ STATISTICS = all/ DEPENDENT = f/

 METHOD = ENTER D2r Hr D2Hr.

TITLE "EQUATION 27".

REGRESSION VARIABLES = f Dr D2r Hr DHr D2Hr/ STATISTICS = all/ 

 DEPENDENT = f/ 

 METHOD = ENTER Dr D2r Hr DHr D2Hr.

TITLE "EQUATION 28".

REGRESSION VARIABLES = fl Dl Hl/ STATISTICS = all/ DEPENDENT = fl/

 METHOD = ENTER Dl Hl.

TITLE "EQUATION 29".

REGRESSION VARIABLES = fl Dl Hl/ ORIGIN/ STATISTICS = all/ 

 DEPENDENT = fl/ METHOD = ENTER Dl Hl.

TITLE "EQUATION 30".

REGRESSION VARIABLES = fl Dl Dl2 Hl Hl2/ STATISTICS = all/ 

 DEPENDENT = fl/ METHOD = ENTER Dl Dl2 Hl Hl2.

TITLE "EQUATION 31".

REGRESSION VARIABLES = fl Dl Dl2 D2l Hl Hl2 DHl D2Hl/ STATISTICS = all/ 

 DEPENDENT = fl/ METHOD = ENTER Dl Dl2 D2l Hl Hl2 DHl D2Hl.

3.4. Form height – diameter – height.sps

compute Dl = ln(D).

compute fHl = ln(fH).

compute D2H = D * D * H.

compute D2Hl = ln(D2H).

compute Dsq = D * D.

compute Dcu = Dsq * D.

compute Dr = 1 / D.

compute D2r = 1 / Dsq.

compute Dl2 = Dl * Dl.

compute H2 = H * H.

compute DH = D * H.

compute DH2 = D * H2.

compute D2H2 = Dsq * H2.

compute Hr = 1 / H.

compute DHr = 1 / DH.

compute D2Hr = 1 / D2H.

compute HdD = H / D.

compute HdD2 = H / Dsq.

compute Hl = ln(H).

compute Hl2 = Hl * Hl.

compute D2l = ln(Dsq).

TITLE "EQUATION 1".

REGRESSION VARIABLES = fH D Dl Dsq TO Dl2/ STATISTICS = all/

 DEPENDENT = fH/ METHOD = STEPWISE.

TITLE "EQUATION 2".

REGRESSION VARIABLES = fH D Dl D2H TO D2l/ STATISTICS = all/

 DEPENDENT = fH/ METHOD = STEPWISE.

TITLE "EQUATION 3".

REGRESSION VARIABLES = fHl D Dl D2H TO D2l/ STATISTICS = all/

 DEPENDENT = fHl/ METHOD = STEPWISE.

TITLE "EQUATION 4".

REGRESSION VARIABLES = fH D Dsq Dcu/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER D Dsq Dcu.

TITLE "EQUATION 5".

REGRESSION VARIABLES = fH D Dsq/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER D Dsq.

TITLE "EQUATION 6".

REGRESSION VARIABLES = fH D Dsq/ ORIGIN/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER D Dsq.

TITLE "EQUATION 7".

REGRESSION VARIABLES = fH Dsq/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER Dsq.

TITLE "EQUATION 8".

REGRESSION VARIABLES = fH D/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER D.

TITLE "EQUATION 9".

REGRESSION VARIABLES = fH D/ ORIGIN/ STATISTICS = all/ DEPENDENT fH/

 METROD = ENTER D.

TITLE "EQUATION 10".

REGRESSION VARIABLES = fH Dr D2r/ STATISTICS = all/

 DEPENDENT = fH/ METHOD ENTER = Dr D2r.

TITLE "EQUATION 11".

REGRESSION VARIABLES = fH Dl/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER Dl.

TITLE "EQUATION 12".

REGRESSION VARIABLES = fH D Dl/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER D Dl.

TITLE "EQUATION 13".

REGRESSION VARIABLES = fH H H2/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER H H2.

TITLE "EQUATION 14".

REGRESSION VARIABLES = fH H H2/ ORIGIN/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER H H2.

TITLE "EQUATION 15".

REGRESSION VARIABLES = fH H/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER H.

TITLE "EQUATION 16".

REGRESSION VARIABLES = fH H/ ORIGIN/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER H.

TITLE "EQUATION 17".

REGRESSION VARIABLES = fH H Dsq/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER H Dsq.

TITLE "EQUATION 18".

REGRESSION VARIABLES = fH H Dsq/ ORIGIN/ STATISTICS = all/ DEPENDENT = fH/

 METHOD = ENTER H Dsq.

TITLE "EQUATION 19".

REGRESSION VARIABLES = fHl Dl Dl2/ STATISTICS = all/

 DEPENDENT = fHl/ METHOD = ENTER Dl Dl2.

TITLE "EQUATION 20".

REGRESSION VARIABLES = fHl Dl Hl/ STATISTICS = all/ DEPENDENT = fHl/

 METHOD = ENTER Dl Hl.

TITLE "EQUATION 21".

REGRESSION VARIABLES = fHl Dl Hl/ ORIGIN/ STATISTICS = all/ DEPENDENT = fHl/

 METHOD = ENTER Dl Hl.

3.5. Height – diameter.sps

compute Dsq = D * D.

compute Dcu = Dsq * D.

compute Dsr = sqrt(D).

compute Dr = 1 / D.

compute D2r = 1 / Dsq.

compute Dsrr = 1 / Dsr.

compute D1r = 1 / (D + 1).

compute D10r = 1 / (D + 10).

compute DdD = D / (D + 1).

compute Dl = ln(D).

compute D2l = ln(D * D).

compute Dl2 = Dl * Dl.

compute DdDl = ln(D / (D + 1)).

compute H1 = H - 1.3.

compute Hl = ln(H).

compute H1l = ln(H1).

compute DdH = D / H.

compute D2Hsr = sqrt(Dsq / H1).

compute D2Hs = Dsq / H1.

TITLE"EQUATION 1".

REGRESSION VARIABLES = H D Dsq TO DdDl/ STATISTICS = all/ DEPENDENT = H/

 METHOD = STEPWISE.

TITLE"EQUATION 2".

REGRESSION VARIABLES = Hl D Dsq TO DdDl/ STATISTICS = all/ DEPENDENT = Hl/

 METHOD = STEPWISE.

TITLE"EQUATION 3".

REGRESSION VARIABLES = H D Dsq Dcu/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER D Dsq Dcu.

TITLE"EQUATION 4".

REGRESSION VARIABLES = H1 D Dsq Dcu/ ORIGIN/ STATISTICS = all/ DEPENDENT = H1/

 METHOD = ENTER D Dsq Dcu.

TITLE"EQUATION 5".

REGRESSION VARIABLES = H D Dsq/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER D Dsq.

TITLE"EQUATION 6".

REGRESSION VARIABLES = H1 D Dsq/ ORIGIN/ STATISTICS = all/ DEPENDENT = H1/

 METHOD = ENTER D Dsq.

TITLE"EQUATION 7".

REGRESSION VARIABLES = H Dsq/ ORIGIN/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER Dsq.

TITLE"EQUATION 8".

REGRESSION VARIABLES = H D Dr/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER D Dr.

TITLE"EQUATION 9".

REGRESSION VARIABLES = H1 D1r D/ ORIGIN/ STATISTICS = all/ DEPENDENT = H1/

 METHOD = ENTER D D1r.

TITLE"EQUATION 10".

REGRESSION VARIABLES = H Dr D2r/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER Dr D2r.

TITLE"EQUATION 11".

REGRESSION VARIABLES = H Dr/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER Dr.

TITLE"EQUATION 12".

REGRESSION VARIABLES = H D2r/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER D2r.

TITLE"EQUATION 13".

REGRESSION VARIABLES = H1 D DdD/ ORIGIN/ STATISTICS = all/ DEPENDENT = H1/

 METHOD = ENTER D DdD.

TITLE"EQUATION 14".

REGRESSION VARIABLES = H D10r/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER D10r.

TITLE"EQUATION 15".

REGRESSION VARIABLES = H D Dl/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER D Dl.

TITLE"EQUATION 16".

REGRESSION VARIABLES = H Dl/ STATISTICS = all/ DEPENDENT = H/

 METHOD = ENTER Dl.

TITLE"EQUATION 17".

REGRESSION VARIABLES = DdH D Dsq/ STATISTICS = all/ DEPENDENT = DdH/

 METHOD = ENTER D Dsq.

TITLE"EQUATION 18".

REGRESSION VARIABLES = H D Dsq Dsr Dsrr Dr D2r/ STATISTICS = all/

 DEPENDENT = H/ METHOD = ENTER D Dsq Dsr Dsrr Dr D2r.

TITLE"EQUATION 19".

REGRESSION VARIABLES = D2Hsr Dsq/ STATISTICS = all/ DEPENDENT = D2Hsr/

 METHOD = ENTER Dsq.

TITLE"EQUATION 20".

REGRESSION VARIABLES = D2Hs D Dsq/ STATISTICS = all/ DEPENDENT = D2Hs/

 METHOD = ENTER D Dsq.

TITLE"EQUATION 21".

REGRESSION VARIABLES = Hl Dl/ STATISTICS = all/ DEPENDENT = Hl/

 METHOD = ENTER Dl.

TITLE"EQUATION 22".

REGRESSION VARIABLES = Hl Dr/ STATISTICS = all/ DEPENDENT = Hl/

 METHOD = ENTER Dr. 

TITLE"EQUATION 23".

REGRESSION VARIABLES = Hl DdDl/ STATISTICS = all/ DEPENDENT = Hl/

 METHOD = ENTER DdDl.

TITLE"EQUATION 24".

REGRESSION VARIABLES = H1l DdDl/ STATISTICS = all/ DEPENDENT = H1l/

 METHOD = ENTER DdDl.

TITLE"EQUATION 25".

REGRESSION VARIABLES = H1l Dr/ STATISTICS = all/ DEPENDENT = H1l/

 METHOD = ENTER Dr.

TITLE"EQUATION 26".

REGRESSION VARIABLES = Hl D Dl2/ STATISTICS = all/ DEPENDENT = Hl/

 METHOD = ENTER D Dl2.

TITLE"EQUATION 27".

REGRESSION VARIABLES = Hl Dl Dl2/ ORIGIN/ STATISTICS = all/ DEPENDENT = Hl/

 METHOD = ENTER Dl Dl2.

TITLE"EQUATION 28".

REGRESSION VARIABLES = Hl Dsr Dr D2r/ STATISTICS = all/ DEPENDENT = Hl/

 METHOD = ENTER Dsr Dr D2r.

3.6. Volume table.sps

compute D2 = D * D.

compute D3 = D2 * D.

compute D4 = D3 * D.

compute H2 = H * H.

compute DH = D * H.

compute D2H = D2 * H.

compute DH2 = D * H2.

compute D2H2 = D2 * H2.

compute Dr = 1 / D.

compute Hr = 1 / H.

compute D2r = 1 / D2.

compute DHr = 1 / DH.

compute D2Hr = 1 / D2H.

compute HdD = H / D.

compute HdD2 = H / D2.

compute Dl = ln (D).

compute Dl2 = Dl * Dl.

compute Hl = ln (H).

compute Hl2 = Hl * Hl.

compute D2l = ln (D2).

compute D2Hl = ln (D2H).

compute DHl = ln (DH).

compute vl = ln (v).

compute vdD2 = v / D2.

compute vdD2H = v / D2H.

compute D2Hdv = D2H / v.

compute g = 3.14*(d**2)/4.

TITLE"EQUATION 1".

REGRESSION VARIABLES = v D2 / ORIGIN / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D2.

TITLE"EQUATION 2".

REGRESSION VARIABLES = v D2 / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D2.

TITLE"EQUATION 3".

REGRESSION VARIABLES = v g / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER g.

TITLE"EQUATION 4".

REGRESSION VARIABLES = v D D2 / ORIGIN / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D D2.

TITLE"EQUATION 5".

REGRESSION VARIABLES = v D D2 / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D D2.

TITLE"EQUATION 6".

REGRESSION VARIABLES = v D D2 D3 / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D D2 D3.

TITLE"EQUATION 7".

REGRESSION VARIABLES = v D D2 D3 D4 / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D D2 D3 D4.

TITLE"EQUATION 8".

REGRESSION VARIABLES = v D D2 Dr D2r Dl D2l / STATISTICS = all/ DEPENDENT = v / METHOD STEPWISE.

TITLE"EQUATION 9".

REGRESSION VARIABLES = vl Dl / STATISTICS = all/ DEPENDENT = vl / METHOD = ENTER Dl.

TITLE"EQUATION 10".

REGRESSION VARIABLES = vl Dl Dr / STATISTICS = all/ DEPENDENT = vl / METHOD = ENTER Dl Dr.

TITLE"EQUATION 11".

REGRESSION VARIABLES = vl D D2 Dr D2r Dl D2l / STATISTICS = all/ DEPENDENT = vl / METHOD = STEPWISE.

TITLE"EQUATION 12".

REGRESSION VARIABLES = vdD2 Dr / STATISTICS = all/ DEPENDENT = vdD2 / METHOD = ENTER Dr.

TITLE"EQUATION 13".

REGRESSION VARIABLES = vdD2 D2r / STATISTICS = all/ DEPENDENT = vdD2 / METHOD = ENTER D2r.

TITLE"EQUATION 14".

REGRESSION VARIABLES = vdD2 Dr D2r / STATISTICS = all/ DEPENDENT = vdD2 / METHOD = ENTER Dr D2r.

TITLE"EQUATION 15".

REGRESSION VARIABLES = v D2H / ORIGIN / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D2H.

TITLE"EQUATION 16".

REGRESSION VARIABLES v D2H / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D2H.

TITLE"EQUATION 17".

REGRESSION VARIABLES = v D2 H / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D2 H.

TITLE"EQUATION 18".

REGRESSION VARIABLES = v D2 H D2H / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D2 H D2H.

TITLE"EQUATION 19".

REGRESSION VARIABLES = v D D2 DH D2H / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D D2 DH D2H.

TITLE"EQUATION 20".

REGRESSION VARIABLES = v D2 H2 D2H DH2 / STATISTICS = all/ DEPENDENT = v / METHOD = ENTER D2 H2 D2H DH2.

TITLE"EQUATION 21".

REGRESSION VARIABLES = v D H D2 H2 DH TO DHl / STATISTICS = all/ DEPENDENT = v / METHOD = STEPWISE.

TITLE"EQUATION 22".

REGRESSION VARIABLES = Vl D2Hl / STATISTICS = all/ DEPENDENT = vl / METHOD = ENTER D2Hl.

TITLE"EQUATION 23".

REGRESSION VARIABLES = vl DHl / STATISTICS = all/ DEPENDENT vl / METHOD = ENTER DHl.

TITLE"EQUATION 24".

REGRESSION VARIABLES = vl Dl Hl / STATISTICS = all/ DEPENDENT vl / METHOD = ENTER Dl Hl.

TITLE"EQUATION 25".

REGRESSION VARIABLES = vl Dl Hl Dl2 Hl2 / STATISTICS = all/ DEPENDENT = vl / METHOD = ENTER Dl Hl Dl2 Hl2.

TITLE"EQUATION 26".

REGRESSION VARIABLES = vl D H D2 DH TO DHl / STATISTICS = all/ DEPENDENT vl / METHOD = STEPWISE.

TITLE"EQUATION 27".

REGRESSION VARIABLES = vdD2H D2Hr / STATISTICS = all/ DEPENDENT = vdD2H / METHOD = ENTER D2Hr.

TITLE"EQUATION 28".

REGRESSION VARIABLES = vdD2H D2r Hr D2Hr / STATISTICS = all/ DEPENDENT = vdD2H / METHOD = ENTER D2r Hr D2Hr.

TITLE"EQUATION 29".

REGRESSION VARIABLES = vdD2H DHr Hr Dr D2r D2Hr / STATISTICS = all/ DEPENDENT = vdD2H / METHOD = ENTER DHr TO D2Hr.

TITLE"EQUATION 30".

REGRESSION VARIABLES = vdD2H Hr DHr HdD2 D2Hr / STATISTICS = all/ DEPENDENT = vdD2H / METHOD = ENTER Hr TO D2Hr.

TITLE"EQUATION 31".

REGRESSION VARIABLES = vdD2 H / STATISTICS = all/ DEPENDENT = vdD2 / METHOD = ENTER H.

TITLE"EQUATION 32".

REGRESSION VARIABLES = D2Hdv D / STATISTICS = all/ DEPENDENT = D2Hdv / METHOD = ENTER D.

3.7. Taper equation.sps

compute var1 = H-hi .

compute var2 = (H-hi)/(H-1.3) .

compute var3 = D*(H-hi)/(H-1.3) .

compute var4 = ((H-hi)*(hi-1.3))/(H**2) .

compute var5 = D*((H-hi)*(hi-1.3))/(H**2) .

compute var6 = (D**2)*((H-hi)*(hi-1.3))/(H**2) .

compute var7 = ((H-hi)*(hi-1.3)*(2*H-hi-1.3))/(H**3) .

compute var8 = 1.3/hi .

compute var9 = (D**2)*H .

compute var10 = 1/((D**2)*H) .

compute var11 = abs((H - hi )/ (H - 1.3)) .

compute var12 = dhi/D .

compute var13 = hi/H .

compute var14 = (H-hi)/H .

compute var15 = ((H**2-hi**2)*hi)/(H**2-D) .

compute var16 = ((H**2-hi**2)*(hi-1.3))/H**2 .

compute var17 = ((H-hi)*hi)/D .

compute var18 = (H*(H-hi)*hi)/D .

compute var19 = ((H-hi)*hi*(H+hi+1.3))/D .

compute var20 = (hi/H)**2 .

compute var21 = (hi/H)**3 .

compute var22 = (hi/H)**4 .

compute var23 = (hi/H)**5 .

compute var24 = (hi/H)**6 .

compute var25 = (hi/H)**7 .

compute var26 = (hi/H)**8 .

compute var27 = ((H-hi)/(H-1.3))**(3/2) .

compute var28 = ((((H-hi)/(H-1.3))**(3/2))-(((H-hi)/(H-1.3))**3))*H .

compute var29 = ((((H-hi)/(H-1.3))**(3/2))-(((H-hi)/(H-1.3))**3))*D*H .

compute var30 = ((((H-hi)/(H-1.3))**(3/2))-(((H-hi)/(H-1.3))**30))*D .

compute var31 = ((((H-hi)/(H-1.3))**(3/2))-(((H-hi)/(H-1.3))**30))*D*H .

compute var32 = (dhi/D)**2 .

compute var33 = ((H-hi)/(H-1.3))**6 .

compute var34 = D/H .

compute var35 = ((H-hi)/(H-1.3))*(D/H) .

compute var36 = ((H-hi)/(H-1.3))*((D/H)**2) .

compute var37 = 1/hi .

compute var38 = (hi/H)-1 .

compute var39 = sin(2*3.14*(hi/H)) .

compute var40 = (cos((3.14*(hi/H))/2))/(sin((3.14*(hi/H))/2)) .

compute var41 = (LN(SIN((3.14*hi)/(2*H))))/(ln(sin((3.14*1.3)/(2*H)))) .

compute var42 = sin(hi/H) .

compute var43 = sin(2*(hi/H)) .

compute var44 = sin(3*(hi/H)) .

compute var45 = cos(hi/H) .

compute var46 = cos(2*(hi/H)) .

compute var47 = cos(3*(hi/H)) .

compute var48 = sin((3.14*hi)/(2*H)) .

compute var49 = cos((3*3.14*hi)/(2*H)) .

compute var50 = (hi*(sin((3.14*H)/(2*hi))))/(hi/H) .

compute var51 = (hi/H)*sqrt(D) .

compute var52 = (hi/H)*sqrt(H) .

compute var53 = (((H-hi)/(H-1.3))**2)*(D/H) .

TITLE"EQUATION 1".

REGRESSION /STATISTICS ALL /DEPENDENT dhi /METHOD= 

 ENTER hi.

TITLE"EQUATION 2".

REGRESSION /STATISTICS ALL /ORIGIN /DEPENDENT dhi

 /METHOD=ENTER var1.

TITLE"EQUATION 3".

REGRESSION /STATISTICS ALL /DEPENDENT dhi 

 /METHOD=STEPWISE D H var13.

TITLE"EQUATION 4".

REGRESSION /STATISTICS ALL /ORIGIN 

 /DEPENDENT dhi /METHOD=ENTER var3 var4 var5 var6 var7.

TITLE"EQUATION 5".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 a1=1 .

COMPUTE PRED_ = b1-b2*exp(-b3*hi**a1).

NLR dhi /PRED PRED_.

TITLE"EQUATION 6".

* NONLINEAR REGRESSION.

MODEL PROGRAM a1=1 .

COMPUTE PRED_1 = D * (var8)**a1.

NLR dhi /PRED PRED_1.

TITLE"EQUATION 7".

* NONLINEAR REGRESSION.

MODEL PROGRAM a1=1 .

COMPUTE PRED_2 = D * (var2)**a1.

NLR dhi /PRED PRED_2.

TITLE"EQUATION 8".

* NONLINEAR REGRESSION.

MODEL PROGRAM a1=1 b1=1 .

COMPUTE PRED_3 = b1*D * (var11)**a1.

NLR dhi /PRED PRED_3.

TITLE"EQUATION 9".

* NONLINEAR REGRESSION.

MODEL PROGRAM a1=1 a2=1 a3=1 b1=1 .

COMPUTE PRED_4 = b1*(D**a1) * (var1**a2)*(H ** a3).

NLR dhi /PRED PRED_4. 

TITLE"EQUATION 10".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 b4=1 a1=1 a2=1 a3=1 a4=1 .

COMPUTE PRED_5 = (b1*(var1**a1)*(D**a2)*((b2+b3*var9+b4*var10)** 

 a3))/H**a4.

NLR dhi /PRED PRED_5.

TITLE"EQUATION 11".

REGRESSION /STATISTICS ALL /DEPENDENT var12 /METHOD=ENTER var13.

TITLE"EQUATION 12".

REGRESSION /STATISTICS ALL /ORIGIN 

 /DEPENDENT var12 /METHOD=ENTER var14 var15.

TITLE"EQUATION 13".

REGRESSION /STATISTICS ALL /ORIGIN 

 /DEPENDENT var12 /METHOD=ENTER var3 var16.

TITLE"EQUATION 14".

REGRESSION /STATISTICS ALL /ORIGIN 

 /DEPENDENT var12 /METHOD=ENTER var14 var17 var18 var19.

TITLE"EQUATION 15".

REGRESSION /STATISTICS ALL /ORIGIN 

 /DEPENDENT var12 /METHOD=ENTER var13 var20 var21 var22 var23 

 var24 var25 var26.

TITLE"EQUATION 16".

REGRESSION /STATISTICS ALL /ORIGIN 

 /DEPENDENT var12 /METHOD=ENTER var27 var28 var29 var30 var31.

TITLE"EQUATION 17".

REGRESSION /STATISTICS ALL /DEPENDENT 

 var32 /METHOD=ENTER var13 var20.

TITLE"EQUATION 18".

REGRESSION /STATISTICS ALL /DEPENDENT 

 var32 /METHOD=ENTER var13 var20 var21.

TITLE"EQUATION 19".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 a1=1 a2=1.

COMPUTE PRED_6 =0.3+b1*ln(0.3-(0.3-(exp(-0.3/a1))*(var13** a2))).

NLR var12 /PRED PRED_6. 

TITLE"EQUATION 20".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 a1=1 a2=1 .

COMPUTE PRED_7 = b1+b2*ln(1-(var13 ** a1)*(1+(exp(-a2)))).

NLR var12 /PRED PRED_7. 

TITLE"EQUATION 21".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 b4=1 .

COMPUTE PRED_8 = var2 ** (1/(b1+b2*var33+b3*var34+b4*var53)).

NLR var12 /PRED PRED_8. 

TITLE"EQUATION 22".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 b4=1 .

COMPUTE PRED_9 = var2 ** (1 / (b1+b2*var34+b3*var36+b4*var37)).

NLR var12 /PRED PRED_9. 

TITLE"EQUATION 23".

REGRESSION /STATISTICS ALL /ORIGIN 

 /DEPENDENT var32 /METHOD=ENTER var38 var39 var40.

TITLE"EQUATION 24".

REGRESSION /STATISTICS ALL /DEPENDENT var12 /METHOD=ENTER var42 var43 var44 var45 var46 var47.

TITLE"EQUATION 25".

* NONLINEAR REGRESSION.

MODEL PROGRAM b1=1 b2=1 b3=1 b4=1 b5=1 b6=1 b7=1 .

COMPUTE PRED_10 = var41**(1/(b1+b2*var48+b3*var49+b4*var50+b5*D 

 +b6*var51+b7*var52)).

NLR var12 /PRED PRED_10.

Discussion

In forest biometry, it is useful in many occasions to select a model from a set of models, with the dependent and independent(s) variables that we are interest in. The SPSS programs described above (appropriate for SPSS version 7.0 or later) give us the opportunity to run complete sets of equations and compare the outputs. Those programs (and the corresponding dependent and independent variables) are:

· Height – age.sps (Total height / Age)

· Breast height diameter – stump.sps (Breast height diameter / Stump height diameter)

· Form factor – diameter – height.sps (Form factor / Breast height diameter, total height)

· Form height – diameter – height.sps (Form height / Breast height diameter, total height)

· Height – diameter.sps (Total height / Breast height diameter)

· Volume table.sps (Total volume / Breast height diameter (single entry), Breast height diameter, total height (double entry))

· Taper equation.sps (Diameter at any height / Height, breast height diameter, total height).
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