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Introduction 
In 1998,  the Swedish standard for forest certification according to FSC's principles and criteria 
was approved (Anon. 1998). During a short period following this approval, all major forest 
companies in Sweden adopted the standard and modified their management practices. The overall 
aim of the standard is to outline management principles that maintain the ecosystem productivity 
and biodiversity, secure local people's livelihood, and promote long-term valuable wood
production. In particular, the standard comprises many detailed regulations regarding how forests 
should be managed. For example, 5 percent of forest areas should be set aside for free development 
or be managed to promote biological values, certain areas must be managed to promote deciduous 
forests, boundary zones to streams, lakes, and non-productive land should be left, as should also a 
certain minimum number of trees (10 ha-1) during harvesting operations (Anon. 1998). 

Compared to management practices of most companies before adoption of the FSC standard, the 
new management regimes imply lower levels of potential harvests. Some analyses have been made 
to quantify the effects on the harvesting levels of the new management (e.g., Lundstrom et al. 
1997, Anon. 2000). In these studies, the range of harvesting reduction due to the FSC standard has 
been found to be in the order 10 to 20 percent. Similar results are presented by V erkaik and 
Nabuurs (2000) in a study of the consequences of adopting "nature-orientated" management in 
Scandinavian forests. It should be noted that in the latter study no attempts were made to follow the 
FSC standard specifically. 

The long-term sustainable harvesting levels in Sweden, before the adoption of the FSC criteria, 
have been assessed to be slightly more than 100 mill. m3 per year (Anon. 2000). The annual cutting 
levels during the last decade have been about 70-75 mill. m3 per year. There are several reasons for 
the relatively large difference between the two figures. Firstly, many forests in Sweden are still 
comparably young, and thus not mature for final felling. Secondly, we are here dealing with 
different concepts. The level around 100 mill. m3 is what, from a biological point of view, would 
be possible to sustainably take out from the forests - it is reflecting a potential. In this calculation 
no considerations to restrictions of technical, social or economic kind are taken. The factual figure 
of 70-75 mill. m3 is reflecting the real supply of wood, given the economic setting and restrictions 
on forestry of different kinds. 

In most of the above studies of the effect of FSC' s standard on the harvesting levels, the modelling 
approach has been to let the management activities be controlled by a set of rules formulated to 
mimic certain forest management practices. These rules are followed, even if a deeper analysis 
(which is typically not made) for some forestry activities would imply negative results from an 
economical point of view. Together this implies that these studies are dealing with the "potential" 
discussed above. 

A different approach is to put forestry into an economical framework, letting the activities largely 
be controlled by economical considerations. The result of such an analysis most likely would be a 
different round-wood supply, leading to lower harvesting levels as compared to the levels that 
correspond to the biological potential. It can be argued that this kind of analysis in a better way 
would be able to assess the actual consequences on the harvesting levels of new demands on 
forestry, e.g. those caused by FSC certification. 

4 



The objective of this study was to analyse the implications of the FSC standard on the supply of 
round-wood in Sweden. This is done with respect to both the effects on current supply 
relationships and the long-term harvest level. Two different assumptions about the rigor of the 
FSC-standard are analysed. These two scenarios are contrasted to a modified version of the 
environmental restrictions of the recent SKA study (Anon. 2000) which is used as a baseline case. 
The constraints are less restrictive than in the SKA study and are intended to reflect forest 
management under the current Forestry Act, though with no adherence to the particular stipulations 
of the FSC standard. Furthermore, an extreme case with no environmental considerations is 
included in order to assess the maximum economic potential. 

The different levels of environmental objectives form the basis for four scenarios. The scenarios 
differ with respect to the amount area that can be used for production and how much is allocated 
for modified management and into reserves. Except for the distribution of the forest area on 
permissible management, the economic and other conditions remain the same. The analysis was 
performed with a method for modelling the forest and the forest manager decisions developed by 
SaUnas and Eriksson (1989). The method derives economically optimal harvesting regimes for all 
types of forests given certain assumptions regarding prices and costs. 

Methods 
Basic model concepts 
The results of this report rests on solutions to a forest management problem that pertains to the 
forest owner. The outcome of different projections is the aggregate of the owners actions. Here, 
some basic assumptions behind the management problem will be given before the different models 
and solution procedures are presented in the next section. 

The forest owner is assumed to maximize monetary profits, i.e. the net present value of the forest 
holding. Three assumptions will underpin the representation of the management problem in the 
model. First, when calculating what treatment is optimal for a certain piece of land at a certain 
point in time, it is assumed that the owner expects the current price level to persist throughout time, 
an assumption that should be consistent with efficient timber markets. Second, we assume that all 
forest owners encounter the same economic conditions relevant for their forest management 
decisions. This means the net revenue of a treatment, whether in establishment or harvesting, of a 
certain piece of land should be the same irrespective of ownership category. From the assumption 
also follows that financial markets must be efficient as all owners would share the same interest 
rate. Third, it is assumed that decisions are not affected by the state of the forest holding, i.e. forest 
wide constraints bear no importance for what treatments are selected. 

Here a stage structured Markov model is used. Together with this model concept, the three 
assumptions will have the following implications for the construction of a profit maximising model 
of the Swedish forest owners. The third assumption implies that the problem is separable; given a 
set of prices, an optimal solution to the forest management problem can be derived by selecting an 
optimal treatment for each piece of land separately (Johansson LOfgren). With a Markov model 
each state of the model can be inspected one by one, and still optimality is preserved. The second 
assumption, together with the third, allows all forest belonging to the same forest state to be treated 
in the same (optimal) way. 
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The first assumption implies that, for a given price level, the optimal decision will be the same for 
forest in a given state regardless of when it is made since historic prices are irrelevant. One may 
note that, while the second and third assumptions are more technical in nature and primarily serves 
the purpose of simplifying the administration and running of the model, the constant price 
assumption could have fundamental consequences for the kind of results that are derived (SaUnas 
and Eriksson 1989). 

Forest model and solution procedure 
The solution procedures are built on the dynamics of the forest model (SaUnas 1990). The Markov 
forest model is given by 

V )E I (1) 

ViE I (2) 

where xf is the area residing in state i in period t, y{k is the area in state i subject to treatment k in 

period t, and Tijk is the probability for an area residing in state i in period t to be found in state j in 

period t+l when subject to treatment k. Thus, (1) gives the transition of areas between states 
between period t and t+ I as a function of the treatment of the forest and (2) ensures that the whole 
forest area is allocated a treatment (no action is also regarded as a treatment). The total set of states 
is I and the projection period consists of five years. 

The forest area is distributed on three broad treatment groups depending on what kind of 
treatments are allowed. The amount that belongs to each group depends on what scenario is 
analysed (see Scenarios in the next section). Within each treatment group, the forest area is 
differentiated on established forest (forest with an average height above six metres) and young 
forest (including bare land). The state space of established forest is defined by geographical region, 
owner category, site quality, species composition, age, volume, thinning state (thinned or not 
thinned the previous period, respectively) and comprises a total of 51,840 states. The state space of 
young forest is defined by geographical region, owner category, site quality and age and consists of 
3 84 states. 

The forest management problem in period t consists of maximizing the net present value, i.e. 

(3) 

subject to 

ViE I (4) 
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'IIi E I (5) 

where nik is the net revenue of treatment k in forest belonging to state i, dis the one-period 

discount factor and ei is the expected value of forest and land of state i. Equation (4) is equivalent 

to (2) and (5) ensures that the treatment of each state i belongs to the set of permissible treatments 

Ki. The expected value of each class i, ei, is derived by solving the set of equations 

'IIi E I (6) 

Thus, the expected values are derived under an infinite time horizon assuming optimal treatments. 
System (6) is here solved with a successive approximation algorithm (Denardo 1982). 

The first step in making an analysis with the model is to distribute the forest area on the three 
different treatment groups depending on the scenario that should be analysed. Then, for each 
treatment group, the following steps are completed: 

1. Set the economic conditions in terms of, for instance, discount rate and timber prices and 

compute net revenues, nik , and expected prices of forest land, ei . 

2. Compute the area residing in each state, i.e. get a description of the initial state of the forest in 

terms of the number of hectares in each state of state of the Markov model, x[ . 
3. Make a projection for a number of five-year periods by (i) solving the management problem for 

period 1 with equations (3)-(5), (ii) projecting the forest into period 2 with equation (1), and 
then repeating the steps (i) and (ii) for the number of periods the projection should encompass. 

Once the projection has been made for all treatment groups, the result is consolidated to cover the 
whole forest area and presented. By varying the amount of area distributed on different treatment 
groups or by changing the economic parameters, different developments can be created. 

Data 
Regions 
Calculations are done for the four balance regions as defined in SKA99 (Anon. 2000), here 
denoted by BR1-BR4. The regions correspond well to the regions of the growth model (Salinas 
1990). Certain functions, such as those for reduction for bark, are differentiated on Northern and 
Southern Sweden. BR1 and BR2 are here classified as Northern Sweden and BR3 and BR4 as 
Southern Sweden. Other data, such as minimum final felling age, need to be referred to by even 
smaller regions. Here, BR1 will be represented by the county of Vasterbotten, BR2 by Dalarna, 
BR3 by Varmland, and BR4 by Jonkoping. 

Scenarios 
The forest owners are constrained in the choice of treatments by the endowment of forest areas in 
different treatment groups. There are three such groups: production forest, forest with modified 
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management, and reserves (this corresponds to the groups "Traditionell skotsel", "Naturanpassad 
skotsel" and "Ingen avverkning" in SKA99 (Anon. 2000), respectively). A given distribution of the 
Swedish forest area on the treatment groups will here be termed a scenario. Four scenarios are 
studied: the NUL, BAS, FSC and FSC+ scenarios. The distribution of the forest on treatment 
groups for a given scenario is static, i.e. the initial distribution on treatment groups for a given 
scenario is preserved throughout the entire projection period. 

Production forests correspond to forests where both thinning and final felling is allowed. Minimum 
final felling age is set according to the previous Forestry Act, which is roughly about ten years 
above current regulations. This is motivated by our impression that many forest owners, including 
large forest companies, due to environmental concerns, economic considerations or a need to ration 
forest for final felling, apply rules that are stricter than the current implementation of the Forestry 
Act. In the model, thinning is only allowed for age classes that are not permissible for final felling. 
Final felling is in the form of clear felling. The treatment group with modified management differs 
from the first in that only thinning is allowed. Thinning is permissible for all established forest 
irrespective of age. Forests set aside as reserves have neither thinning nor final felling. All 
treatment groups share the same growth model given by equation (1). 

A data set consisting of 21,301 NFI data plots from 1996, 1997 and 1998 was prepared. The area is 
22.4 mill. hectares, which corresponds to the productive forest area in Sweden, reduced with 1 
mill. hectares of existing and planned reserves with legal protection. The planned reserves are 
based on an estimate made in the SKA study of the likely area to be protected up to about 2010 
(Anon. 2000). 

Distribution of the areas associated with the NFI plots on treatments groups for a particular 
scenario was accomplished in the following way. In the plot data there are two variables that 
describe the value of the plot for nature conservation (for a description of the variables, see 
Appendix 1). Each variable is coded from 1 to 6 in such a way as to give value 1 to the most 
valuable plots and value 6 to those with no or very small value for biodiversity according to current 
judgments. This means that there are 36 combinations of values for the two variables where a 
combination 1x1 would mean that the plot has very high priority for being set aside and a 
combination 6x6 that it has very little environmental value. For a particular scenario it was 
decided, for each balance region (BR1-BR4) and owner category (NIPF owners and other, 
respectively), how plots belonging to each of the 36 combinations should be classified, i.e. if the 
plot should belong to production forest, forest with modified management or reserves. The 
delineation was done subjectively and in such a way that (i) plots that were regarded to have the 
most valuable combination were placed in the reserve area, next in the modified management 
group and the rest in production forest, and (ii) that the area target for each balance region and 
owner group were met (details are given in Appendix 2). The result of these procedures on an 
aggregate level is presented in Table 1. 
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Table 1. The distribution of the forest area on treatment groups (mill. hectares) 

Production Modified Reserve 
Scenario forest management area Sum 

NUL Established forest 14.53 0 0 14.53 
Young forest 7.86 0 0 7.86 
Sum 22.39 0 0 22.39 

Share of total area (%) 100 0 0 100 

BAS Established forest 13.08 0.71 0.73 14.52 
Young forest 7.32 0.33 0.21 7.86 

Sum 20.40 1.04 0.94 22.38 
Share of total area (%) 91 5 4 100 

FSC Established forest 11.68 0.75 2.10 14.53 
Young forest 6.64 0.38 0.85 7.87 
Sum 18.32 1.13 2.95 22.40 

Share of total area (%) 82 5 13 100 

FSC+ Established forest 10.37 1.40 2.76 14.53 
Young forest 5.98 0.66 1.21 7.85 

Sum 16.36 2.06 3.97 22.39 
Share of total area (%) 73 9 18 100 

The principles behind the distribution of areas, as reflected in Table 1, are the following. The NUL 
scenario is here included as a reference in order to assess the maximum economic potential and 
lacks essentially practical significance in today's forestry. Note, however, that also in this scenario 
existing and potential reserves with legal protection are excluded from harvest. 

Whereas BAS scenario only includes environmental considerations induced by the Forestry Act, 
the SKA study reflects the environmental restrictions applied by Swedish forestry at the end of the 
90's. Subsequently the SKA study encompasses forest owners that already, to a smaller or larger 
extent, have implemented the FSC or some other certification scheme. The distribution of areas for 
the BAS scenario follows the SKA study (Anon. 2000) as regards areas with modified 
management. What is in this study termed reserves includes areas protected from harvests in the 
form of care demanding patches and biotopes as well as areas that become unattainable due to 
retention trees left at harvesting sites. The areas designated as reserves in the BAS scenario follow 
what in the SKA study is set aside as care demanding patches and biotopes, amounting to about 
two percent for each category. However, in the SKA study the effect of retention trees is not 
included in the reserve areas but calculated as a separate effect. As this effect is included in the 
reserve area in the BAS scenario it is less restrictive than the SKA study. The BAS scenario could 
therefore be interpreted as forestry with no adherence to the particular stipulations of the FSC 
standard. 
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The FSC scenario is intended to reflect a situation where the FSC certification standard is applied 
to all forests in Sweden. The FSC standard prescribes that at least 5 percent of the productive forest 
area should be set aside (two percent in the SKA study). A further 3.5 percent constitutes smaller 
care demanding patches that should not be harvested (two percent in the SKA study). The effect of 
retention trees left at the harvesting sites is estimated to reduce the available area with 4.5 percent. 
This amounts to a total of 13 percent. The area with modified management remains essentially the 
same as in the BAS scenario, but is somewhat rearranged due to the increased area requirements of 
reserves. The FSC+ scenario means that another four and five percent, compared with the FSC 
scenario, are added to the areas of modified management and reserves, respectively. 

Economic data 
Prices on timber and pulpwood were calculated as averages for the years 1996-1998 for pine and 
spruce, whereas broadleaves only qualified as pulpwood. Pulpwood prices is collected from the 
Official Statistics of Sweden (Anon. 1999). Price lists for timber are for BR1 from Norra 
Skogsagarna, Umea district, for BR2 and BR3 from Mellanskog and the price lists applicable for 
Dalarna and Varmland, respectively, and for BR4 from Sodra Skogsagarna, Jonkoping district. 
Timber prices of standard assortment is given over diameter for five quality classes for pine and 
four classes for spruce in the price lists. They are weighted together into one price list for each 
species and region by using statistics on the distribution on quality from three timber 
measurements associations (VMF 1998), assuming that the distribution of volumes over diameter 
classes does not differ between qualities. Log conversion is calculated using the method of Ollas 
(1980) with the relation of volume over and under bark given by Naslund (1947). 

Species composition and dimension is of importance for the economic return from harvests. The 
growth model includes three broad species classes: more than 50 percent conifers and pine and 
spruce dominated, respectively, and more than 50 percent broadleaves. For a better estimation of 
the species distribution in individual states of the model, species distribution functions were 
developed from NFI-data (see Appendix 4). Diameter is not projected in the growth model. 
Therefore, average diameter functions were elaborated (see Appendix 5) as a basis for the 
application of the conversion functions in individual states of the growth model. 

Costs for cleaning, scarification, planting (excluding plants) and precommercial thinning on a per 
hectare basis is from Skogsstyrelsen (1999) for Northern and Southern Sweden, respectively. Plant 
cost is from Svenska Skogsplantor (1999) and the number of plants differentiated on region and 
site index. 

Harvesting costs for thinning and final felling were estimated with functions for harvester and 
forwarder from Anon. (1989). In order to account for the increased productivity since 1987, the 
input data on cost per hour was reduced such that cost per cubic metre was the same for a tree with 
20 em diameter at breast height as the cost given in Skogsstatisktisk arsbok (19xx). (Further details 
on prices etc. are given in Appendix 3.) 

The cost of capital, i.e. the discount rate, was estimated in the same way as presented by Berek and 
Bible (1984). Assuming that the model is correct, a discount that gives model results that coincides 
with observed behavior is determined. Running the model for the first two five year periods under 
the BAS scenario shows that a discount rate of 2.5 percent generates a harvest level that quite 
closely coincides with the current harvest level in Sweden (Table 2). The discount rate used in the 
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model is an after tax real rate of return. From that point of view a discount rate of 2.5 percent 
appears reasonable and will be used in subsequent analyses. 

Table 2. Annual harvest during the first 10 years of simulation (mill. m3) at different discount rates 
under the BAS scenario 

2.0 2.1 2.2 2.3 

61.6 66.0 67.3 71.1 

Results 

Discount rate (%) 

2.4 2.5 2.6 

72.6 76.3 81.1 

2.7 

83.5 

2.8 2.9 3.0 

87.3 91.5 96.6 

The total annual harvest during the first 10 years of simulation is in the BAS scenario 76.3 mill. m3 

(Table 3). This level is 10 percent higher than that of scenario FSC and 15 percent higher than 
FSC+, while the NUL alternative would yield some 7 percent higher harvest level than that of the 
BAS scenario. These differences are rather well reflected in the results for the individual balance 
regions, with BR 3 as the only exception. Here we notice that there is only a marginal difference 
between the FSC and FSC+ scenarios. 

Table 3. Annual harvest for the first 10 years, for different scenarios with relative price 1.0. The 
figures for scenario BAS are given in mill. m3 and for the other scenarios in percent of scenario 
BAS 

Scenario 
NUL 
BAS 
FSC 
FSC+ 

Q) (.) 

2.5 

2 

·� 1 .5 
Q) > 
� 1 c; 
a: 

0.5 

0 
0 

BRl 
110 

27,1 
89 
84 

BR2 
106 

18,4 
91 
85 

BR3 
104 
7,7 
92 
91 

BR4 
105 

23,1 
91 
84 

Total 
107 

76,3 
91 
85 

Supply at different relative prices 

20 40 60 80 100 
Annual supply (mill. m3) 

120 

--NUL 
--BAS 
· · · · · ·FSC 
-- FSC+ 

Figure 1. Annual supply first 10 years for different scenarios and different relative prices. 
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In Figure 1 the average supply the first 10 years is given for a gradient of relative prices. One 
implication of the results is that in order to reach the same short-term harvesting level in the FSC 
scenario as in the BAS scenario, the price level must be increased with some 17 percent. The 
corresponding figure for the FSC+ scenario is just below 40 percent. Another perspective of the 
same phenomenon is offered by looking at the price elasticities. Calculating over a 20-percent 
interval on both sides of relative price 1.0, we get elasticities ranging from 0.55 to 0.51, with the 
more "environmental" scenarios in the lower end. As expected, the elasticities are decreasing with 
an increased price level. 

Annual harvest for different scenarios 

- 1 20 
M 

�-� 
E 1 00 
E 80 - -- NUL .... Ill Cl) 60 · · · · · BAS > ... 
ctl --FSC J: 40 
iii ---FSC+ 
:I 20 c 
c 

<( 0 
0 5 1 0  1 5  20 

Period (1 0 years) 

Figure 2. Annual harvest over time for the four different scenarios at a relative price level of 1.0. 

In Figure 2 the development over time of annual harvests is given for the different scenarios at a 
price level of 1.0. The curves follow each other consistently. The dip in the second period is found 
for all scenarios. This is probably due to an adjustment of the forest state to the economic 
assumptions of the model; existing over-mature forest, from an economic point of view, is 
harvested in the first period, leading to a reduced supply in the next period. The rest of the century 
we find a rather steady increase in harvests. After a decrease for some periods the harvests reach 
the former high level at the end of the simulations. The differences between the curves remains 
essentially the same over the planning horizon. 

The price effects on harvest levels illustrated in Figure 1 are in the short term, in this case the first 
10 years. In Figure 3 the long-term harvest development for a number of selected combinations of 
scenario and price level are compared to that of the BAS scenario at price level 1.0. The initial 
increase of harvests as an effect of a higher price is counteracted by a later decrease compared to 
the reference development. Although it is possible even in the FSC scenario, by increasing the 
price, to reach the BAS harvest level in the beginning of the simulation the subsequent decrease in 
harvest level is significant. 
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Difference to BAS 1.0 

10 

5 

0 
..... c: Q) 0 -5 .... Q) 
a.. 

-10 

-15 

-20 
0 5 10 15 20 

Period (10 years) 

Figure 3. Harvests over time for some scenarios at different price levels as a relative difference to 
the level of the BAS scenario at price level 1.0 

If we sum the harvest over 100 years in the different scenarios and compare it to the harvest of 
scenario BAS with price 1.0 we get the results shown in Table 4. Prices affect mainly the 
distribution over time of harvests. It is evident that the total harvest over the 100 years is more or 
less the same irrespective of the price level. However, it seems that a strong increase in prices will 
initially result in a high harvest level, which in the long run yields a somewhat lower total. Another 
result is that the FSC scenario "costs" 10-11 percent of the harvest level of BAS at all price levels. 
The corresponding figure for the FSC+ scenario is 13-14 percent. 

Table 4. Average harvest over 100 years in relation to the BAS scenario for different price levels 

BAS FSC FSC+ 
Relative price level 1.0 1.1 1.2 1.0 1.1 1.2 1.0 1.1 1.2 
Relative harvest 1,00 0,99 0,99 0,91 0,91 0,90 0,87 0,86 0,86 

A marked difference between the different scenarios is the part of the total harvest that stems from 
final fellings. In the FSC+ scenario, the area allocated to modified management, and consequently 
to thinning as the only available management option is larger than in the BAS and FSC scenarios. 
Consequently the thinning part of the harvest increases. The initial peak in harvest in figure 2 is 
also found in this figure with respect to final harvest. This underlines that the forest state is, by 
management, adjusted in the first period to the economic assumptions of the model. Those forest 
areas, initially present, that are over-mature in relation to the economic setting, are harvested. 
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Percent final felling of total harvest 

75 
70 
65 -- NUL -

!: 60 (I) - - · - · BAS 
(.) ... 55 (I) ll. 

50 

---FSC 
-+-FSC+ 

45 
40 

0 5 10 15 20 
Period (10 years) 

Figure 4. The percentage of final fellings of the total harvests for different scenarios. All scenarios 
are run with a relative price level of 1.0. 

Discussion 
Comparing the scenarios in terms of harvests the first 10 years shows that the management of 
today, expressed as the BAS scenario, features a supply level that is 7 percent lower than that of a 
situation where all forest land is used entirely for timber production. The FSC and FSC+ scenarios 
compared with BAS feature 10 and 15 percent lower level, respectively. These differences 
correspond well with the fraction of the forest area that is assigned to other uses than pure timber 
production. 

As expected, the elasticities are decreasing over relative price. At a higher price and consequently a 
higher supply level, the elasticity decreases. The elasticities that are found can be compared to the 
elasticities estimated by for example Brannlund (1988), who finds elasticities of the same 
magnitude as those found in this study. The relatively low elasticities already at a price level of 1.0, 
implies that to compensate in the short run for the decrease of supply that would follow from the 
extended conservation measures in the FSC scenario, prices should have to be raised substantially. 
This result is of course artificial in the sense that it is not a prognosis saying that prices will 
actually raise. The domestic relation between price and supplies quantity is only one component. 
Other factors are import of round wood and the international competitiveness of the forest sector. 
The implication is rather that that extended conservation measures would increase the strain on the 
wood consuming industry. 

A number of other assumptions, that range from basic economic assumptions to details of the sub
models, need to be scrutinized in order to correctly appreciate the results. The most important, 
hopefully, will here be brought to attention. 

The scenarios of the study are of course more or less theoretical constructs. The BAS scenario is 
intended to reflect management that only meets the requirements of the current Forestry Act. In 
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order to construct this scenario, the restrictions of the BAS study with the exception of the effect of 
retention trees was implemented. There is, however, limited data to support that the ensuing result 
is actually what would have been forestry without certification. The FSC scenario has a more well 
founded basis in the stipulations of the FSC standard. Still, how much the standard will add up 
compared to the Forestry Act can be debated. It should be emphasized that the BAS scenario 
should not be confused with current forestry practice since more than half the Swedish forest area 
is already subject to FSC or other certification standards. 

The economic model used in this study is based on two important assumptions. Forest managers 
are supposed to act according to "economic man" rationality, i.e. he is in every situation supposed 
to take the action that maximizes the present net value of the forestry. This is a simplification, 
which however can be motivated by the fact that this type of studies should not primarily be 
interpreted as prognoses or projections, but rather as model studies that that should clarify the 
relations between economic entities. 

The second assumption is that the forest manager at every decision making step expects prices and 
costs not to change in the future. This assumption, that markets exhibit a rational expectations 
equilibrium, is supported by a large number of investigations of financial markets (Brealey and 
Myers 2000). It has also found support in studies of timber markets (Washburn and Binkley 1990), 
although contradictive results are reported (Lohmander 1988). 

At a discount rate of 2.5 percent the model harvest is in level with the current harvests in Sweden. 
Decisions about activities are controlled in the model by the basic assumption of "economic man" 
behavior, while in reality decisions have a much more complex background. Despite this, it is a 
reasonable approach to seek a harvest level by choosing a proper discount rate, so that 
investigations of elasticities can start out from a realistic level. The reasonableness of the 
combination of discount rate and harvest level should also give credibility to the model as such. At 
the same time it should be observed that more in depth inspections of the data show that the 
distribution over balance regions does not reflect the factual situation in Sweden today. 

Using the ranking of the plots as the basis for distribution on treatment groups implies that forest 
areas with the highest nature conservation value will get the most extended protection. From this 
follows that the distribution is probably made in a more efficient way from a nature conservation 
point of view than is possible in an actual situation. In the latter case, effects of estate borders, lack 
of accurate data etc. will also influence the choice. 

A related issues pertains to the fact that the distribution of the forest land on the groups is assumed 
to be permanent throughout time. This means that the setting aside of forest land for conservational 
purposes or the assignment of specific management programs to areas is unchanged through the 
simulations. Consequently no areas grow "in" or "out" of a treatment group, although some of the 
criteria used for distributing the area refer to variables that are connected to the tree layer and 
thereby could change over time. This is probably of limited importance with respect to the results 
of the study. 

Retention trees has, in the model, the effect that a certain area is classified as reserve and the area is 
not accessible for harvest. However, in actual forestry, this area could subject to thinning (in future 
forest generations it will not, though). The amount that is extracted will subsequently be 
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underestimated. Yet, the effect is very small due to the combination of limited areas subject to 
thinning in this treatment group and the thinning intensity in Swedish forests. 

The same transition probabilities are used irrespective of treatment group. This means that growth 
under a continuous forest cover, i.e. modified management, is projected with the same growth 
model as forest management under a final felling regime. There is limited data to support this 
assumption. The effects on the results should be very small as the harvest volumes from this 
treatment group are limited. 

Diameter and species composition is not projected by the forest growth module. Instead these 
parameters are estimated by regression functions from the present state of the forest, and applied 
for the entire simulation period. This means that diameter or species composition of a certain forest 
type does not change during simulations, irrespective of management. For instance, management 
that improves the conditions for broad-leaved species is not reflected in the model 

The forest growth module inherent in the model probably yields a too low increment level, 
especially in the southern part of Sweden, as have been shown in other studies where the growth 
model has been employed (Salinas 1990). In this study the effect is that future harvest levels may 
be underestimated, notably in balance region 4. However, the main principal results of the study 
would not be affected. 

Conclusions 
Given the assumptions that have been defined in the study some conclusions can be drawn: 

Under forest management regimes that follow the certification standards, the future supply 
of timber would be significantly lower than the increment level, and will also feature a time 
profile differing from those of other more biologically based studies. 
An extended adaptation of Swedish forestry practices to the certification standards would, 
at constant prices, lead to a decreased supply. 
Given additional conservation considerations, keeping the domestic timber supply at the 
present level, would demand strong price increases. 
The positive short term effect of a price increase on supplied quantity would not be 
sustainable in the long run. 

The ongoing adaptation of Swedish forestry to the standards of the certification programs will 
have significant effects on the timber supply. Ensuring the forest industry future good access to 
Swedish raw material may demand price changes that probably will affect the international 
competitiveness of the Swedish forest sector. Effects and tendencies like these should form 
integral parts of future analyses of wood balances and wood supply in a regional perspective. 
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Appendix 1 

Des cript ion of NFI plot variables d es ignat ing value for nat ure 
cons ervation us ed t o  d ifferentiate plots on d ifferent t reatment 

groups 

PRIOSTAT: 

1. Naturskyddade omn'lden eller omraden som utgor skydd mot sand eller jordflykt eller omr:lden 
med extremt klimat nara fjallkanten med stora foryngringssvarigheter 

2. Omrade av naturskogskaraktar eller med spar av brand 

3. Sumpskog (bottenskikt vitmossor eller sumpmossor), fuktig eller blot mark, med slutenhet over 
0.4 

4. Kulturpaverkan eller betning av tamboskap eller markanvandning skogsmarksbete 

5. Ytan ligger inom militart ovningsomrade, i anslutning till tatort eller omrade med intensivt 
friluftsliv, klassats som tekniskt impediment eller "ovriga former av annan markanvandning". 

6. Inga restriktioner eller speciella hansyn. 

PRIOFLEX: 

1. Medel:llder over 175 ar 

2. Lovtradsandel minst 0.7 och med medelalder minst 80 ar och frisk mark 

3. Mindre an 25 m fran hav, sjo eller storre vattendrag (>5 m brett) 

4. Mindre an 25 m fran mindre sjo (0.02-5 ha) eller mindre vattendrag och hogortstyp 

5. Mindre an 25 m fran mindre sjo (0.02-5 ha) eller mindre vattendrag (andra faltskiktstyper an 
hogort), eller mindre an 100 m fran hav, sjo eller sttirre vattendrag (>5 m brett), eller mindre an 
100 m fran bebyggelse eller lans/riks-vag. 

6. Inga restriktioner eller speciella hansyn. 
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Appendix 2 

Dist ribut ion of areas on t reat ment groups for d ifferent 
scenarios 

Production forest 

Modified management 

Reserve area 
More than one treatment 
group in the same class 

For definitions on Stat (=priostat) and Flex (=prioflex), see Appendix 1. 
Chat. : Owner category 1= Other; 2= NIPF owners 

Scenario = SKA 
Stat Sum per group ( and 1000 ha) 

Reg. Chat. Flex 2 3 4 5 6 Sum Prod Modified Reserve 

1 1 1 2.40 89.14 5.90 4.96 

2 0.03 5436 360 302 

3 13.29 

4 0.09 0.04 0.00 0.69 0.83 

5 0.02 0.10 0.10 3.55 4.01 

6 2.52 0.47 0.70 67.90 79.44 

Sum 0.32 9.88 3.84 0.67 0.98 84.31 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
1 2 1.49 94.18 3.03 2.79 

0.05 3832 123 113 

12.67 

0.24 0.10 0.00 1.62 

0.38 0.92 0.05 4.68 6.34 

3.92 1.48 0.52 67.32 77.84 

0.50 5.32 5.68 2.85 0.75 84.91 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
2 1 1.16 1.89 89.17 5.88 4.95 

0.00 0.00 2496 165 139 

8.65 11.61 

0.15 0.03 0.00 1.25 1.65 

0.26 0.35 0.11 4.55 5.85 

1.78 1.20 0.82 65.35 79.01 

Sum 1.82 11.22 2.89 1.73 1.38 80.96 100.00 

Reg. Chat. Flex 2 3 4 5 6 Sum Prod Modified Reserve 
2 2 0.96 92.40 3.70 3.90 

0.00 2104 84 89 

10.15 

0.24 0.04 0.00 1.07 1.41 

0.14 0.98 0.15 7.10 8.98 
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2.20 2.83 0.05 68.62 78.50 
Sum 0.38 6.68 3.27 4.17 0.26 85.24 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
3 1 0.25 91.01 4.79 4.21 

0.23 892 47 41 

11.51 

0.00 1.61 2.42 

0.51 0.70 6.38 8.19 

2.47 2.18 64.07 77.41 

Sum 4.18 2.40 4.86 3.42 3.52 81.62 100.00 
Reg. Chat. Flex 2 3 4 5 6 Sum Prod Modified Reserve 

3 2 1 0.32 91.31 4.32 4.37 
2 0.04 1552 73 74 
3 11.38 
4 1.69 
5 0.04 7.19 9.26 
6 2.57 3.76 0.13 68.08 77.30 

Sum 1.01 2.63 3.82 5.59 0.17 86.77 100.00 
Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

4 1 1 0.39 89.62 5.55 4.84 
2 0.15 937 58 51 
3 11.03 
4 0.74 
5 6.51 8.79 
6 2.21 68.65 78.90 

Sum 1.23 0.36 3.50 5.98 3.39 85.54 100.00 
Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

4 2 1 0.20 92.13 3.92 3.95 

0.06 3155 134 135 

9.12 
4 0.93 
5 10.00 
6 79.69 

Sum 0.67 0.23 3.26 13.90 0.28 81.66 100.00 

Scenario = FSC 
Stat Sum per group ( and 1000 ha) 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
1 1 2.40 80.96 5.03 14.01 

2 O.Q3 4937 307 854 
3 13.29 

0.83 
5 4.01 
6 79.44 

Sum 0.32 9.88 3.84 0.98 84.31 100.00 
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Reg. Chat. Flex 2 3 4 5 6 Sum Prod Modified Reserve 

1 2 1.49 80.97 4.98 14.05 

0.05 3294 203 572 

12.67 

1.62 

6.34 

77.84 

Sum 0.50 5.32 5.68 2.85 0.75 84.91 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

2 1 1.89 81.99 5.00 13.00 

0.00 2296 140 364 

11.61 

1.25 1.65 
> •'"", ' o.Ji 4.55 5.85 

1.20 0.82 65.35 79.01 

Sum 1.82 11.22 2.89 1.73 1.38 80.96 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

2 2 0.96 82.00 5.00 13.00 

0.00 1867 114 296 

10.15 

1.41 

7.10 8.98 

0.05 68.62 78.50 

Sum 0.38 6.68 3.27 4.17 0.26 85.24 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

3 1 0.25 82.91 5.04 12.06 

0.23 813 49 118 

11.51 

2.42 

8.19 

77.41 

Sum 4.18 2.40 4.86 3.42 3.52 81.62 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

3 2 0.32 83.00 5.02 11.99 

0.04 1411 85 204 

11.38 

1.69 

9.26 

77.30 

Sum 1.01 2.63 3.82 5.59 0.17 86.77 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
4 1 1 0.39 82.94 5.05 12.01 

2 0.15 868 53 126 

3 11.03 

4 0.74 

5 8.79 

6 78.90 
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Sum 1.23 0.36 3.50 5.98 3.39 85.54 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

4 2 0.20 82.97 4.99 12.04 

2 0.06 2842 171 412 

3 9.12 

4 0.93 

5 10.00 

6 79.69 

Sum 0.67 0.23 3.26 13.90 0.28 81.66 100.00 

Scenario= FSC+ 
Stat Sum per group ( and 1000 ha) 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
1 1 2.40 71.03 10.00 18.97 

0.03 4332 610 1157 

13.29 

0.83 

4.01 

79.44 

Sum 0.32 9.88 3.84 0.67 0.98 84.31 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
1 2 1.49 71.02 9.96 19.02 

0.05 2889 405 774 

12.67 

1.62 

6.34 

77.84 

Sum 0.50 5.32 5.68 2.85 0.75 84.91 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
2 1 1 1.89 72.02 9.99 18.00 

2 0.00 2016 280 504 

3 11.61 

4 1.65 

5 4.55 5.85 

6 65.35 79.01 

Sum 1.82 11.22 2.89 1.73 1.38 80.96 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 
2 2 0.96 82.00 10.01 17.97 

2 0.00 1867 228 409 

3 10.15 

4 1.41 

5 8.98 

78.50 

Sum 0.38 6.68 3.27 4.17 0.26 85.24 100.00 

Reg. Chat. Flex 2 3 4 5 6 Sum Prod Modified Reserve 
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3 0.25 72.99 10.00 17.01 

0.23 716 98 167 

11.51 

2.42 

8.19 

77.41 

Sum 4.18 2.40 4.86 3.42 3.52 81.62 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

3 2 0.32 83.00 5.02 11.99 

0.04 1411 85 204 

11.38 

1.69 

9.26 

77.30 

Sum 1.01 2.63 3.82 5.59 0.17 86.77 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

4 1 1 0.39 82.94 9.98 17.01 

2 0.15 868 104 178 

3 11.03 

4 0.74 

5 8.79 

6 78.90 

Sum 1.23 0.36 3.50 5.98 3.39 85.54 100.00 

Reg. Chat. Flex 1 2 3 4 5 6 Sum Prod Modified Reserve 

4 2 0.20 73.01 10.00 16.99 

0.06 2500 343 582 

9.12 

0.93 

10.00 

79.69 

Sum 0.67 0.23 3.26 13.90 0.28 81.66 100.00 
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Appendix 3 

P rices and ass ociat ed d at a  

Timber prices 

TOJ2 diameter class (em) 

Region S_Qecies 12- 14- 16- 18- 20- 22- 24- 26- 28- 30+ 

BR1 Pine 382 451 468 531 563 567 580 580 590 592 

Spruce 259 384 414 444 460 464 467 471 472 476 

BR2 Pine 435 484 518 542 559 574 584 589 595 

Spruce 414 454 465 478 489 500 507 516 526 

BR3 Pine 435 484 518 542 559 574 584 589 595 

Spruce 414 454 465 478 489 500 507 516 526 

BR4 Pine 403 412 480 495 526 537 548 559 574 585 

SJ2ruce 407 411 478 513 521 539 540 545 561 580 

Pul2wood 2rices 

Region Pine Srruce Hardwood 

BR1 219 236 228 
BR2 229 250 254 
BR3 229 250 254 
BR4 254 271 275 

Harvesting and sil vi cultural costs 

Region 

BR1 BR2 BR3 BR4 

Forwarder including operator (SEK/h) 357 357 357 357 
Harvester in final felling including operator (SEK/h) 818 818 818 818 

Harvester in thinning including operator (SEK/h) 612 641 678 720 
Cleaning and precommercial thinning (SEK/h) 203 203 162 162 

Scarification including operator (SEK/h) 934 934 1116 1116 
Planting excluding plants (SEK/h) 170 170 170 170 
Plants (SEK/1000) 2200 2200 2200 2200 
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Appendix 4 

200004 1 7  

SMAC 

- forekomst och volym av tall , gran och lov -
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SMAC - funktioner for att skatta forekomst och volym av tall, gran och lOv 

Funktioner utvecklades fOr att skatta forekomst- och volym av tall , gran och li:iv pa en provyta. Funktioner 
for forekomst av tall och gran tilHimpas dar respektive andel av volymen ar 5-25% och for li:iv dar den ar 5-

50%. Samma datamaterial som i "SMAC - funktioner for att skatta bestandsdiametrar - 99 1 1 1 6" 
anvandes .  Linj ara samband mellan beroende- och enskilda oberoende variabler har sokts .  Funktioner har 
darefter byggts upp utifran dessa linj ara samband. 

Logistisk regression har anvants for att skatta fOrekomst av respektive tradslag och en multiplikativ 
regressionsmodell for att skatta volym. Olika statistiska variationsmatt indikerar att ensldlda prediktioner 
ibland ar osakra. I relation till slumpfel sa verkar systematiska fel vara mycket sma med i sammanhanget 
obetydliga trender over testade variabler. Enskilda oberoende variabler har hi:ig signifikans .  Det bor papekas 
att funktionema inte testats praktiskt. 

Praktisk tillampning kan ske pa foljande vis .  Sannolikheten for forekomst (Y p) av li:iv, tall och gran 
beraknas enligt formel 1 .  

[ 1 ]  
exp (h;o+hn + . . . +b'" ' l 

y = -�-;:--:---:--:-F, 
1 + exp(h,o +b, , + . . . +b,", l 

Dar i star for tradslag, b for parameterskattning och n for antalet parametrar. Tre olika slumptal mellan 0 
och 1 dras och j amfors med des sa tradvisa skattade sannolikheter. Exempelvis dras slumptalen 0. 840, 0 . 303 
och 0.765 och skattningama for li:iv, tall och gran blev 0 .546, 0 .782 och 
0 .954. Saledes anses tall och gran finnas pa ytan. 

Volymen (Y v) lean skattas enligt forme I 2. 

[2] y; = exp(b,0 +b, , + . . . +b1" +MSEI2) 
v, 

Samma beteckningar som ovan anvands men har avses parameterskattningar for volymfunktioner. MSE 
hamtas fran respektive funktion [(Root MSE)2] .  Om exemplet fortsatter skattas andelen av tradslagen enligt 
formel 3 .  

y; y; 0 
[3] Lovandel : ------ Tallandel: ----'vl<="1 ---

Granandel : ___ v""""''-""---

Variabler: 
CON 
HOJDOH 
BESTALD 

TAB ON 
0 

GRBON 
0 
VOLYM 
BONALLA 

y; + Y.  + Y.  
vliiv VIall v grmJ 

1 om >50% barr av volym annars 0 
hojd over havet, [m] 
best�mdsalder (grundytevagd total alder), [ ar] 

tallbonitet, [ 10-dels m3/ha•ar] om volymen tall ar stOrre an for gran, annars 

granbonitet, [10-dels m3/ha•ar] om volymen gran ar stOrre an fOr tall, annars 

total volym, [10-dels m3sk/ha] 
bonitet, [10-dels m3/ha•ar] for det tradslag av tall och gran som volymmassigt dominerar 
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TALLDOM 1 om volymen tall ar stOrre an for gran, annars 0 (OB S !  denna definition skiljer mot den vid 
skattning av bestandsdiametrar 991116) 
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Resultat: "Logistisk funktion som skattar forekomst av tall" . 

OBSERVERA ATT YTOR MED MI NDRE AN 5 OCH MER  AN 2 5% TAL L  (AV VOLYM) EJ I NGAR 

1 1 4105 
2 0 8 3 2 6  

I n t e r cept  
I n t e r ce pt and 

C r i te ri on Onl y Cova r i ate s  chi - sq u a r e  fo r cova r i ate s 

AIC 1 5 7 7 2 . 87 0  1476 5 . 8 14 
sc 1 5 7 8 0 . 2 98 148 3 2 . 66 5  
- 2  LOG L 1 5 7 7 0 . 8 70  14747 . 814 102 3 . 0 5 6  wi th  8 D F  ( p=0 . 0001) 
Score 9 3 0 . 7 6 3  wi th  8 D F  ( p=0 . 0001) 

Anal y s i s of Maxi mum Li kel i hood Esti mat e s  

Paramet e r  Stand a r d  wal d P r  > Standa r d i zed  
va ri abl e D F  Esti mate E r ro r  chi - Sq u a r e  Chi - Sq u a r e  Esti mate 

I NTERCPT 1 - 0 . 067 5 0 . 1 5 9 7  0 . 1788  0 .  6724 
CON 1 1 .  2002  0 . 0687  3 0 5 . 3 607  0 . 0001 0 . 2 9 8 8 7 5  (0  e l l e r  1 [> 5 0% BARR AV 

VOL . ] )  
HOJ DOH 1 0 . 00159  0 . 000488  10 . 6 5 8 2  0 . 0011 0 . 1 3 5 4 2 7  [m]  
HOH2 1 - 8 . 5 8 E - 6  8 . 7 5 8 E - 7  9 5 . 9105 0 . 0001 - 0 . 4 3 7 5 8 9  HOJ DOH2 
B ESTALN 1 - 0 . 115 9  0 . 03 5 9  10 . 4497 0 . 0012 - 0 . 0 5 2 11 3  l n ( B E STALD) ; [ a r J  
TABON 1 - 0 . 00861 0 . 00165 2 7 . 09 7 5  

m3/ha•ar]  
G RBON 1 - 0 . 0189 0 . 000874 468 . 3 766  
VOLYM 1 0 . 000 2 9 7  0 . 000049 3 6 . 7086  
VOLYM2 1 - 3 . 14 E - 8  8 . 0 6 9 E - 9  1 5 . 12 2 9  

Associ ati o n  of P redi cted P robabi l i ti e s 

RES 
0 . 1 0 0  

0.075 

0.050 

0.025 

-0.025 

-0.050 

-0.075 

conco rdant = 67 . 2% 
Di s co rdant = 3 2 . 4% 
Ti e d  = 0 . 4% 
( 3 4 17 8 2 3 0  pai r s )  

Logisti s k  regree::.icn em d et f inn::s minst 5 pror;ent t a l l  p o  yton 

00 0 
0 

o o  o o Oo 0 0  0 0 0 

0 

-0. 1 0 0  'r----,------.---,--,----,------,-----, 
0.0 0 . 1  0 . 2  0 . 3  0 . 4  0 . 5  0 . 6  0.7 

PREO!Cf 

0 . 0001 - 0 . 092 7 17 

0 . 0001 - 0 . 4 2 7 2 6 3  
0 . 0001 0 . 2 2 2 17 9  
0 . 0001 - 0 . 12 3 8 9 3  

a n d  ob s e rved Res pon s e s  

some rs ' D = 0 . 3 4 8  
Gamma 0 . 3 4 9  
Tau - a  0 . 154  
c 0 . 674 

4 

(0 e l l e r  tal l bo n . ) ; [0 . 1  

(0  e l l e r  
[dm3 ]  

g ranboni tet)  

VOLYW 



RES 
0 . 1 0 0  

0.075 

0.050 

0.025 

0.000 

-0.025 

-0.050 

-o.o?:, 
-0. 1 0 0  

RES 
0 . 1 0 0  

0.075 

0.050 

0.025 

0 

Lcgistisk regres!!>lcn em det f i n n s  mine:t 5 procent to l l  po ytan 

0 0 0 
0 0 0 0 0 
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0 
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0.075 
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0.025 

0 0 
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300 
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0 o.oooi-----------------

-0.025 0 
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-0.075 
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-0.050 
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0 
0 0  0 

0 0 0 
0 

-0. 1 0 0  1---,--,-,-----,--,---,---,----'-,-----,--, -0. 1 0 0  'r---.----,----,----,---,--,--,----,---., 
0 1 00 0  2000 3000 4000 5000 6000 7000 BODO 9000 1 0000 2 0  +O 6 0  B O  1 00 1 20 140 1 60 1 8 0  

VOLYMEN BDN IGR 

Resultat : "Logistisk funktion som skattar forekomst av gran" . 

OBS ERVERA ATT YTOR MINDRE AN 5 OCH MED MER  AN 2 5% G RAN (AV VOLYM) EJ I NGAR. 

1 1 62 5 7  
2 0 7 3 2 2  

I n t e rcept  
I nt e rcept  and 

C r i te r i o n  o n l y cova r i ate s  C h i - Sq u a r e  fo r cova r i ates 

AIC 18742 . 87 7  1 7 87 3 . 764 
sc 187 5 0 . 3 94 1793 3 . 894 
- 2  LOG L 18740 . 8 7 7  17 8 5 7 . 764 8 8 3 . 113  wi t h  7 D F  ( p=0 . 0001) 
score  8 5 2 . 5 7 2  wi th  7 D F  ( p=0 . 0001) 

Anal y s i s of Maxi mum Li kel i hood Esti mat e s  

Paramete r Stand a r d  wal d P r  > stand a r d i z e d  odd s  
va ri abl e D F  Esti mate E r ro r  Chi - s q u a r e  chi - s q u a r e  Esti mate Rati o 

INTERCPT 1 - 3 . 3 5 3 3  0 .  7 7 1 5  18 . 8 9 3 1  0 . 0001 
CON 1 - 0 . 04 3 5  0 . 04 5 0  0 . 9 3 3 6  0 . 3 3 3 9  - 0 . 010 5 3 2  0 . 9 5 7  
HOJ DOH 1 0 . 0008 9 3  0 .  0001 3 6  42 . 9 2 7 1  0 . 0001 0 . 0 7 3 9 9 3  1 . 001 
B ESTALN  1 0 . 18 5 0  0 . 0274  4 5 . 6213  0 . 0001 0 . 0 8 7 047 1 . 2 0 3  
BONA L LA 1 - 0 . 02 2 3  0 . 0142 2 . 4600 0 . 1168 - 0 . 2 76 7 2 0  0 . 97 8  
BONALN 1 0 . 6491 0 . 3 3 2 8  3 . 80 3 7  0 . 0 5 11 0 . 1718 9 5  1 . 9 14 
BONA2 1 0 . 000211 0 . 000067 9 . 9274 0 . 0016 0 .  3 1613 7 1 . 000 
VOLYM 1 0 . 0002 8 6  0 . 00002 3 1 5 8 . 5 119 0 . 0001 0 . 170416 1 . 000 

Bonal l a  avs e r  boni tet [m3/haoa r ] fo r det  t rad s l ag av tal l och  g ran som vol ymsmas s i gt 

Associ ati o n  o f  P re d i cted P robabi l i ti e s and ob s e rved Res pon s e s  

conco r d an t  = 64 . 1% 
Di s co rdant = 3 5 . 4% 
Ti e d  0 . 5% 
( 4 5 8 1 3 7 54 pai r s )  

Some rs ' D 
Gamma 
Tau - a  
c 

5 

0 . 2 8 7  
0 . 2 8 8  
0 . 14 3  
0 . 64 3  

domi n e re r .  



Logistisl< regression om det fin n rs  m inst 5 procent gran p a  yta n 

RES 
0 . 1 00 

0.075 

0.050 0 0 
0 . 0 2 5  

0.000 

-0.025 

oOO 0 0 0 
0 0 0 0 0 

-o.050 

-0.075 

-0 . 1 00 

0 2  0 . 3  0 . 4  0 . 5  0.6 0.7 0. 6 0.9 1 .0 

PREDICT 
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RES 
0 . 1 0 0  

0_075 

0.050 

Lcgistisk regression em det finn s  m inst 5 prceent gron p o  yto n 

oo 0 0 
0.025 

o.ooo j----"Q"----cc-V-0---0---------0 0 
-0.025 

-0.050 0 
-0.075 

-0. 100  T----,----,--,---,----,--,--,-----,---, 

RES 
0 . 1 0 0  

0.075 

0.050 

0.025 

0.000 

-0.025 

-0.050 

-0.075 

-0. 1 0 0  

RES 
0 . 1 0 0  

0_075 

0.050 

0.025 

-0.050 

-D.075 

1 00 200 300 4-00 500 600 700 BOO 900 

ALTITUO 

Loglstisk regression em det finns m inst 5 preeent gron p a  ytan 

0 

G:J 0 

0 
0 

1 00 zoo 300 400 

�DER 

Legistisk regression em det f inns m inst 5 precent gran p o  yto n 

0 

-0 . 1 0 0 1-----,--,--,---,----,--,--,---,---,-

RES 
0 . 1 00 

0.075 

0.050 

0.025 

-0.050 

-0.075 

1 000 2000 3000 4-000 5000 6000 7000 BODO 9000 

VOLYMEN 

Legisti:sk regresf!.ion em det f inns m inst 5 precent gran p c  yton 

0 

Ooo 

-o. 1 0 0  'r--,----,---,----,--,------,--,-----,. 
zo 40 60 60 1 0 0  1 20 1 40 1 6 0  

SON!TET 
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Resultat : "Logistisk funktion som skattar forekomst av lov" . 

OBS ERVERA ATT YTOR MED MI NDRE AN 5 OCH MER  AN 5 0% LOV (AV VOLYM) EJ INGAR. 

C r i t e r i o n  

A I C  
sc 
- 2  LOG L 
sco r e  

I nte rcept  
O n l y 

2 51 5 8 . 7 2 3  
2 5 166 . 5 7 2  
2 5 1 5 6 . 7 2 3  

1 
2 

1 
0 

I n t e r cept  
and 

Cova r i ates 

24036 . 5 8 1  
24107 . 2 16 
24018 . 5 8 1  

7 2 12 
1171 5  

chi - Sq u a r e  fo r cova ri ate s 

113 8 . 14 3  wi th  8 DF ( p=0 . 0001) 
113 9 . 5 66 wi th  8 DF  ( p=0 . 0001) 

Anal y s i s of Maxi mum Li kel i hood Esti mates  

P a r amete r Stand a r d  wal d P r  > Standa r d i zed  
Va ri abl e D F  Esti mate E r ro r  chi - sq u a r e  chi - sq u a r e  Esti mate 

I NTERCPT 1 5 . 1171 0 . 4928  107 . 8 3 0 1  0 . 0001 
HOJ DOH 1 - 0 . 00122 0 . 00012 6 94 . 5172  0 . 0001 - 0 . 100607 
B ESTALD 1 - 0 . 002 64 0 . 000 519  2 5 . 7 7 3 6  0 . 0001 - 0 . 0 5 8968  
TABON 1 - 0 . 015 5 0 . 0 0 5 19 8 . 9342  0 . 00 2 8  - 0 . 2 2 0042 
TABON L N  1 0 . 4 2 8 9  0 .  2 108 4 . 142 1  0 . 0418 0 . 444 3 2 5  
GRBON 1 0 . 00200 0 . 002 5 3  0 . 6 2 7 3  0 . 42 8 3  0 . 047 6 8 5  
GRBON L N  1 - 1 . 1607 0 . 1 5 7 0  5 4 . 6 5 5 2  0 . 0001 - 1 . 341098 
VOLYM 1 - 0 . 00011 0 . 000017 3 8 . 8 9 6 3  0 . 0001 - 0 . 0 7 3 6 5 9  
TAL LDOM 1 - 6 . 2 1 5 1  0 . 7 3 2 0  7 2 . 0 7 9 5  0 . 0001 - 1 . 710079 

Associ ati on o f  P redi cted P robabi l i ti e s and obse rved Re spon s e s  

RES 
0 . 1 0 0  

0_075 

0.0�0 

0.025 

0.000 

-{).025 

-o.050 

-0.075 

---Q. 1 0 0  

0 . 1  

conco rdant = 6 3 . 5% 
Di s co rdant = 3 5 . 9% 
Ti e d  = 0 . 6% 
(84488 5 80 pai r s )  

Logls-tl:o;k regress-Ion om det tlnns- m lnst :i procent l ov  po yton 

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

PREOicr 

Some r s ' D = 0 . 2 7 6  
G amma 0 . 2 7 8  
Tau - a  0 . 130  
c 0 . 6 3 8  

8 

Odd s  
Rat i o 

0 . 999  
0 . 99 7  
0 . 98 5  
1 .  5 3 6  
1 . 002  
0 .  313  
1 . 000 
0 . 002  



RES 
0 . 1 0 0  

0.075 

0.050 

0.025 

0.000 

-0.025 

-0.050 

-0.075 

-0. 1 0 0  

RES 
0 . 1 0 0  

0.075 

0.050 

0.025 

0.000 

-0.025 

-0.050 

-o.on; 
-0. 1 0 0  

RES 
0 . 1 0 0  

0.075 

0.050 

0 

0 

Lcgis-tis-k regrei!se:ion em det f inne: m i n st 5 procent lC>V pa ytan 

0 0 
0 O o 0 

0 
0 

1 00 200 300 -4-00 500 600 700 BOO 900 

ALT!TUO 

Lcgie:tisk regres-e:fcn em det fin n s  m in!st 5 prccent lC>V po ytan 

00 

1 00 

0 
0 

200 3 0 0  

PLDER 

400 

Lcgistisk regressicn om det fin n .s  m in!st 5 procent lw po yton 

0.025 C)::() 
o.ooo 1-----Fr------..::_-=-----------0 

0 0 
0 

-0.025 0 
-0.050 

-0.075 

-0. 1 0 0  'r--,---,---,---,---,---,---,---,---,--T 

RES 
O . l O D i 
0.075 

0.050 

-0.050 

-0.075 

1 00 0  2000 3000 4000 5000 6000 7000 BODO 9000 1 0000 

VDLYMEN 

Lcgistisk regressicn om det fin n s  m in!st 5 procent l C>V  po ytan 

0 0 

0 
0 

-0. 1 0 0  ',-----,---,---,---.-----,---,---,---.----,-
20 40 60 80 1 00 1 20 140 1 60 1 8 0  

BON !GR 
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Resultat: "Regression som skattar volym av tall om bestandsaldern 
ar storre an 45 ar" . 
Mode l : MODELl 
Dependent Va r i abl e :  VOLTALN 

Sou rce 

Mod e l  
E r ro r  
c Total 

Root M S E  
De p Mean 
c . v .  

D F  

4 
8 3 12 
8 3 16 

Anal y s i s of vari ance 

sum  of 
s q u a r e s  

5 104 . 94049 
1094 . 2 8199 
6199 . 2 2 2 4 8  

Mean 
S q u a r e  

12 7 6 . 2 3 5 12 
0 . 13165  

0 . 3 6 2 84 
6 . 7 6 2 84 
5 . 3 6 5 16 

R - s q u a r e  
A d j  R - s q  

Paramete r Esti mat e s  

F val u e  

9694 . 08 8  

0 . 82 3 5  
0 . 8 2 3 4  

Paramete r Stan d a r d  T fo r HO : 

P rob> F 

0 . 0001 

va r i abl e D F  Esti mate E r ro r  Paramete r=O P rob > I T I 

MRES 
1 .0 

0.5 

I NTERC E P  
CON 
TAL LDOM 
B ESTALD 
VOLYM L N  

1 - 2 . 12 817 5 0 . 0 5 018028 
1 0 . 9 3 9402 0 . 0 2 2 7 7 6 2 7  
1 1 .  2013 9 5  0 . 00915 3 7 2  
1 0 . 001480 0 . 00014 3 0 7  
1 0 . 947081 0 . 00592 5 08 

o .o j---�-��e>----<>-a -eor-tO'l-10"*-CX::CX::OH±HO=tnoc-0�-

-0. 5  

MRES 
1 .0 

0.5 

P R EDICT 

o .o oEXruOOo o a 0 o 0 

-0.5 

1 000 2000 :3000 4000 5000 6000 7000 BODO 9000 

ALTITUO 

-42 . 411 0 . 0001 
41 . 2 4 5  0 . 0001 

1 3 1 . 247  0 . 0001 
10 . 346  0 . 0001 

1 5 9 . 8 4 3  0 . 0001 
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M R ES 
1 .0 

0.5 

o.o j--fCC0B4--.-f0--'JIOC+--':0::f08----',0d-f)o-<<:>>----.,.u-'---n--

-o.s 

- 1 . 0 1,--�---.---,-------,----.---�---,---T 

MRES 
1 .0 

0.5 

60 BO 1 00 1 20 

ALDER 

o.o oo=DJOOo o o 0 o , 

-0.5 

14.() 1 60 1 60 200 

- 1 .0 ',----,--,----,-,----,--,----,-----,---, 

MRES 
1 . 0 

0 . 5  

1 000 2 0 0 0  3000 4 0 00 :r O O D  6000 7000 B O D O  9000 

VDLYMEN 

G 0 0 o.o " oO�ooo o  o o ' 0 

-o.s 

- 1 .0 ',----,-,.---,-,.---,-,.---,--,--,--,---,--,---,-T 
10 20 30 40 5 0  60 7 0  BO 90 1 00 1 1 0 1 2 0  1 30 1 4 0  1 5 0  

BONIALL 
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Resultat: "Regression som skattar volym av tall om besamds�lldem 
ar mindre an 45 ar" . 
Mode l : MODELl 
Dependent Va ri abl e :  VOLTALN 

sou rce 

Model 
E r ro r  
c Total 

Root M S E  
Dep  Mean 
c . v .  

D F  

7 
5 4 9 5  
5 5 02  

Anal y s i s of va ri ance 

Sum of Mean 
S q u a r e s  S q u a r e  

8947 . 5 9114 1 2 7 8 . 2 2 7 3 1  
7 7 2 . 6 6 5 6 7  0 . 14061 

9 7 2 0 . 2 5 6 8 1  

0 . 3 7498  
5 . 4 5 9 9 5  
6 . 86789  

R-square  
Adj  R-sq  

Paramete r Esti mat e s  

F val u e  

9090 . 42 5  

0 . 92 0 5  
0 . 92 04 

P a r amete r Stan d a rd T fo r H O : 

P rob> F 

0 . 0001 

va r i abl e D F  E s t i mate E r ro r  P a r amete r=O P ro b  > I T I 

MRES 
1 .0 

0.5 

I NTERC E P  
CON 
TALLDOM 
HOJ DOH 
B ESTALN 
BONAL LA 
BONALL2  
VOLYMLN 

1 - 2 . 7 5 2 8 5 2  0 . 0 5 2 8 7984 
1 1 . 147 2 04 0 . 01708944 
1 1 . 2 4 8 1 5 6  0 . 01479 5 16 
1 0 . 000190 0 . 0000402 3 
1 0 . 0 3 3 98 7  0 . 01746546  
1 0 . 003493  0 . 00090881  
1 - 0 . 00004 2 4 3 1  0 . 00000691 
1 0 . 9 8 7 911 0 . 007 0 6 5 7 0  

o.o 1------:--0"--"-" -,.,0-t:.O.l-(o�0-FO)T'Q'lfc;BCD0"¥-"Irlc-'kfto0HCOJ--'•.__-

-0.5 

P R EDICT 

- 5 2 . 0 5 9  0 . 0001 
67 . 12 9  0 . 0001 
84 . 3 6 2  0 . 0001 

4 . 7 2 7  0 . 0001 
1 . 94 6  0 . 0 5 17 
3 . 84 3  0 . 0001 

- 6 . 142 0 . 0001 
1 3 9 . 818 0 . 0001 
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M R ES 
1 .0 

0.5 

o.o OOOuOOQoOoO o o o o " ' ' 

-0.5 

- 1 . 0 1,-----,,----,---,----,---,---,-----r--T 

M R ES 
1 .0 

0 . 5  

-0.5 

1 00 200 300 <00 500 600 700 BOO 

ALTITUD 

- 1 . 0 1,.------,--------,---;-----,-----, 

M R ES 
1 .0 

0.5 

10 20 

1 000 

30 

ALDER 

2000 3000 

VOLYMEN 

o.o a OOCCx::f:J300 o o o o 

-0.5 

< O  5 0  

4000 5 0 00 6000 

- 1 .0 1,----.----,,---,----.----,---,----,----;--T 
20 <O 60 BO 1 0 0  1 20 HO 1 6 0  1 B O  

BON IJ\.LL 

13 



Resultat : "Regression som skattar volym av gran om best�mdsaldern 
ar aldre an 65 ar" . 
Model : MODELl 
Dependent Va r i abl e :  VOLGRLN 

Sou rce 

Model  
E r ro r  
c Total  

Root MSE  
Dep  Mean  
c . v .  

D F  

8 
6698 
6706 

Anal ysi s of va ri ance 

S u m  of 
S q u a r e s  

6468 . 6 9 3 04 
1197 . 82 54 8  
7666 . 5 18 5 2  

Mean 
Square  

808 . 5 8663  
0 . 17883  

0 . 4 2 2 8 9  
6 .  7 2 0 5 5  
6 . 2 9244 

R - s q u a r e  
A d j  R - s q  

P a r amete r Esti mat e s  

F val u e  

4 5 2 1 . 4 5 4  

0 . 8 4 3 8  
0 . 84 3 6  

P a r amete r Standard T fo r H O : 

P rob> F 

0 . 0001 

va ri abl e D F  Esti mate E r ro r  P a r amete r=O P rob > I T I 

M R ES 
1 .0 

0 . 5  

I NTERC E P  
CON 
TALLDOM 
HOJ DOH 
HOH L N  
BESTALD 
VOLYM 
VOLYMLN 
BONA L LA 

1 - 1 .  3 8844 5 0 . 13 1162 3 8  
1 0 . 9 2 6 3 5 6  0 . 0244 3 7 14 
1 - 1 .  3 1 8 7 0 3  0 . 01174249 
1 0 . 0004 3 5  0 . 00007 2 7 2  
1 - 0 . 0 3 3 1 5 9  0 . 0117 3 610 
1 0 . 000 5 3 6  0 . 0002 3447 
1 0 . 00001612 5 0 . 00000969 
1 1 .  0 0 9 3 0 3  0 . 01844 2 8 6  
1 0 . 0017 6 7  0 . 0002 8 3 90 

o.o j----,----'�• -"'070"o"*"'O�c02f;J+=Jf--k-cX'Q-'l.oPTro"o..--'-' --

-o.5 

1 0  

PREDICT 

0.5 

o.o o0oooooo o o 0 o  o o o o ,  • •  • 

-o.5 

1 0 0  2 0 0  300 400 500 600 7 00 BOO 900 

ALTITUO 

- 10 . 5 8 6  0 . 0001 
3 7 . 90 8  0 . 0001 

- 112 . 3 02  0 . 0001 
5 . 98 1  0 . 0001 

- 2 . 82 5  0 . 0047 
2 . 2 8 8  0 . 02 2 2  
1 .  6 6 5  0 . 0960 

54 . 7 2 6  0 . 0001 
6 . 2 2 4  0 . 0001 
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MRES 
1 . 0 

0 . 5  

0 . 0  0) 0 0 00 0 0 0 • 0 

-D . 5  

MRES 
1 .0 

0 . 5  

70 60 9 0  1 00 1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 60 1 70 1 60 1 9 0  zoo 
ALDER 

0 ·0 0GCJ2(Jooo 0 0 0 ° , 0 • • • •  

-D . 5  

MRES 
1 .0 

0 . 5  

1 000 2000 3000 4 0 0 0  5 0 0 0  6 0 0 0  7 0 00 6 0 00 9000 1 0000 

VOLYMEN 

o.o j--o---FO'rfCCJ0¥"H"'"O'-"o"'-=0-'o"'-EOho..,--,.o"O"""O.-::-o .,-----.,-

-Q.5 

- 1 . 0 \---,-----,-----,--,--,---,----,---, 
20 60 6 0  1 00 1 20 1 40 1 6 0  

BONI,I>LL 

Resultat :  "Regression som skattar volym av gran om bestandstUdern 
ar yngre an 65 ar" . 
Model : MODELl 
De p e n d e n t  vari abl e :  VOLGRLN 

Anal y s i s of vari ance 

Sum  of Mean 
Sou rce DF S q u a r e s  s q u a re F Va l u e  P rob>F  

Mode l  8 182 5 1 . 54102 2 2 8 1 . 442 6 3  115 2 7 . 3 8 3  0 . 0001 
E r ro r  8 2 0 6  1624 . 09089 0 . 19792 
C Total 8 2 14 1987 5 . 6 3 191 

Root M S E  0 . 4448 8  R - s q u a r e  0 . 918 3 
Dep  Mean 5 . 84 7 2 7  A d j  R - s q  0 . 9182 
c . v .  7 . 60 8 2 8  

15 



Paramete r Esti mates  

M R ES 
1 .0 

0 . 5  

va ri abl e 

I NTERC E P  
CON 
TAL LDOM 
BESTALD 
B ESTALN 
VOLYM 
VOLYMLN 
VOLYM2 
BONAL LA 

D F  

1 
1 
1 
1 
1 
1 
1 
1 
1 

P a r amete r Stan d a r d  
Esti mate E r ro r  

- 1 . 9 5 4 7 7 8  0 . 112 99914 
1 . 10 5 6 9 5  0 . 01403 6 8 7  

- 1 . 2 94712 0 . 012 5 8190 
- 0 . 0 0 5 0 5 9  0 . 0013 5 2 6 2  

0 . 2 6 0 3 9 3  0 . 049792 3 6  
0 . 00009 5 1 5 8  0 . 00002 3 5 5  

0 . 9 2 60 5 8  0 . 012 5 5 7 5 8  
- 8 . 8 3 2 4 5 6 E - 9  0 . 00000000 

0 . 002 8 0 5  0 . 00022 012 

o.o i--�-,--"---0--'0;,...uo-"o"o*o*O""Oq<._O;;o*OffO=tEOf-ro"r"""-" -

-D .5 

M R ES 
1 .0 

0 . 5  

P R EDICT 

o.o 00oooo o 0 o o  o o o o o 

-0.5 

M R ES 
1 .0 

0 . 5  

1 00 zoo 300 400 

ALTITUO 

0.0 0 0 0 0 0 0 ° 0 0 0 ° 0 0 

-D .5 

0 • 

5 00 600 700 

0 0 

- 1 . 0

'r---.----,-----,----,----,---� 2 0  3 0  4 0  50 60 70 

ALDER 

T fo r H O : 
Paramete r=O 

-17 . 2 99 
7 8 . 7 7 1  

- 102 . 90 3  
- 3 . 740 

5 . 2 3 0  
4 . 040 

7 3 . 74 5  
- 2 . 5 60 
12 . 742 

16 

P rob > I T I 

0 . 0001 
0 . 0001 
0 . 0001 
0 . 0002 
0 . 0001 
0 . 0001 
0 . 0001 
0 . 010 5 
0 . 0001 



M R ES 
1 .0 

0 . 5  

o.o (X)3ooOo o 6 6 o 

-0.5 

!v!RES 
1 . 0 

0 . 5  

-0.5 

1 000 2000 3000 4000 5000 6000 7000 BODO 

YOLYMEN 

-1 .0 

T----,---,--,.----r----,--,.----,-----,-----, 2 0  6 0  BO 1 0 0  1 ZO 1 40 1 6 0  l B O  

BON!.ALL 
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Resultat: "Regression som skattar volym av lOv om bestandsaldern 
ar aldre an 55  ar" . 

Mode l : MODELl 
De pendent  Va r i abl e :  VOLLOLN 

sou rce 

Mod e l  
E r ro r  
c Total  

Root MSE 
Dep  Mean 
c . v .  

D F  

5 
5 7 2 2  
5 7 2 7  

Anal y s i s of va r i ance 

sum  of 
S q u a r e s  

4 8 64 . 0 5 5 06 
1780 . 06414 
6644 . 11920 

Mean  
Square  

9 7 2 . 8 1101 
0 .  3 1109 

0 . 5 5 7 7 6  
5 . 8 14 5 1  
9 . 5 9248  

R - s q u a re 
Adj R - s q  

Paramete r Esti mat e s  

F val u e  

3 12 7 . 092 

0 . 7 3 2 1  
0 . 7 3 19 

Paramete r standard  T fo r H O : 

P rob> F 

0 . 0001 

va ri abl e D F  Esti mate E r ro r  Pa ramete r=O P ro b  > I T I 

MRES 
1 . 0  

0 . 5  

I NTERC E P  
CON 
TAL LDOM 
HOJ DOH 
B ESTALD 
VOLYMLN 

1 0 . 5 60 5 3 8  
1 - 1 . 5 074 5 6  
1 - 0 . 116880  
1 - 0 . 000 2 3 8  
1 - 0 . 002 2 5 3  
1 0 . 92 5 349  

o.o • o 0 O QOO)Goo 0 0 0 0 o 

-0.5 

0 . 0 7 9 2 8 9 8 8  
0 . 018412 0 3  
0 . 01546249 
0 . 0000 5 2 3 9  
0 . 0002 8 3 0 7  
0 . 01017 762  

- 1 . 0 T---,-----.-----,--,----,----,---, 

f..! RES 
1 . 0  

0.5 

Predicted Vo!ue of VOLLDLN 

o.o o0o00000o 0 o  o o o o "  

-0.5 

1 0 0  200 300 4-00 500 600 700 BOO 900 

ALTITUD 

7 . 069 0 . 0001 
- 81 . 8 7 3  0 . 0001 

- 7 . 5 5 9  0 . 0001 
- 4 . 5 34 0 . 0001 
- 7 . 9 5 9  0 . 0001 
90 . 920  0 . 0001 
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MRES 
1 . 0  

0 . 5  

0 . 0  CO " OJ  Go oO 0 0 e 

-0 . 5  

MRES 
1 . 0  

0 . 5  

4 0  60 80 1 00 1 20 1 40 1 60 1 80 200 
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Resultat: "Regression som skattar volym av lov om best{mdstHdern 
ar yngre an 5 5  ar" . 
Mode l : MODELl 
Dependent  vari abl e :  VOL LOLN 

Anal y s i s of Va r i ance  

sum  o f  M e a n  
Sou rce D F  S q u a r e s  S q u a r e  F val u e  P ro b > F  

M o d e l  5 8 7 4 3 . 9 5 810 1748 . 79162 6861 . 9 3 6  0 . 0001 
E r ro r  5 0 2 2  1 2 7 9 . 8 7 6 5 4  0 . 2 54 8 5  
c Total 5 0 2 7  1002 3 . 8 3 4 6 3  

Root M S E  0 . 50483  R - s q u a r e  0 . 8 7 2 3  
D e p  Mean 4 .  9 7 7 8 9  Adj R - s q  0 .  8 7 2 2  
c . v .  10 . 14146 
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Paramete r Esti mat e s  
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Esti mate E r ro r  

0 . 3 92 64 3  0 . 0 8 3 7 4 5 64 
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- 0 . 0002 7 9  0 . 000060 5 5  
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Appendix 5 

99 1 1 1 6 

SMAC 

- funktioner for att skatta bestandsdiametrar -
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SMAC - funktioner for att skatta bestandsdiarnetrar 
Funktioner utveeklades for att skatta grundytemedelstammens-, grundytevagd- , samt aritmetisk 
medeldiameter. Dessa beraknades som: 

[ 1 ] ;  [ 2 ] ;  [ 3 J 

Variablema hamtades fran RTs tillfalliga skogsmarksytor fOr aren 1993 - 1 998 .  Av prediktionstekniska skal 
anvandes endast odelade ytor ( 1 5394 dm2 stora) oeh levande klavtrad stOrre an 4 em i brh . Klavtrad stOrre 
an 10 em insamlas pa en provyta med radie 7 meter medan klavtrad 4-9,99 em insamlas med radie 3 , 5  
meter. Detta innebar att en vikt som ar 1 for stora trad oeh 4 for sma trad plaeerades innanfOr varje 
summateeken i formel 1 -3 .  

Som oberoende variabler anvandes hojd  over havet hojdoh (m), breddgrad bredgra ( 10-dels grader) , 
subjektivt matt totalalder bestald (ar) , tallbonitet om tallens volym ar stOrre an granens tabon ( 10-dels 
m3sk per ha oeh ar) annars granbonitet grbon, om barrtrad dominerar volymmassigt oeh tallvolymen ar 
stOrre an granvolymen ar talldom = 1 ,  oeh motsvarande for gran, grandomi. Om ovriga tradslag dominerar 
ar bade talldom oeh grandomi noll . Volym ( 10-dels m3sk per ha) ar total volym. 

Variabler har testats var fOr sig, ibland kombinerade, transformerade mm. Stor vikt har lagts vid att utifran 
data fa linjara samband mellan beroende oeh oberoende variabler i tvadimensionell form. Modellen har 
utifran dessa tvadimensionella samband sueeessivt byggts upp. Studier av medelresidualer plottade mot 
anvanda oeh mot ovriga intressanta variabler har gj orts .  Om variabelnamnet avslutas med ln innebar detta 

att variabeln logaritmerats med naturliga logaritmen. Saledes har den beroende variabeln logaritmerats 
dvs en multiplikativ modell har anvants .  Vid eventuell atertransformering kan korrigering for logaritmisk 
bias goras med kvadraten pa spridningen kring funktionen (Root MSE) delat med tva. 

Latalt=hojdohxbredgra. 

Funktionema som skattar GYTEMELN oeh DGVLN verkar prediktera likvardigt medan ARITMLN 
funktionen tyeks prediktera samre. 

D ep endent Var i ab l e :  GYTEMELN 

Sum o f  Mean 

S ource DF S quar e s  S quare F Va l u e  P r o b > F  

Model 1 0  1 2 5 8 . 8 7 2 5 0  1 2 5 . 8 8 7 2 5  4 1 8 7 . 4 6 1  0 . 0 0 0 1  
Error 2 2 1 0 6  6 6 4 . 5 7 0 5 5  0 . 0 3 0 0 6  
C T o t a l  2 2 1 1 6  1 9 2 3 . 4 4 3 0 5  

Ro o t  MSE 0 . 1 7 3 3 9  R- s quare 0 . 6 5 4 5  
Dep Mean 5 . 1 5 8 2 2  Adj R- s q  0 . 6 5 4 3  
c . v .  3 . 3 6 1 3 6  

Parame t e r  S t andar d  T f o r  H O : 

Var i ab l e  DF E s t i ma t e  E r r o r  Parame t e r = O Prob > J T J 
INTERC E P  1 5 . 6 5 5 4 9 1  0 . 0 5 2 7 9 7 3 3  1 0 7 . 1 1 7  0 . 0 0 0 1  
LATALT 1 0 . 0 0 0 0 0 5 7 4 5  0 . 0 0 0 0 0 0 3 3  1 7 . 4 1 2  0 . 0 0 0 1 
HOJDOH 1 - 0 . 0 0 3 5 8 8  0 . 0 0 0 2 0 4 9 2  - 1 7 . 5 0 9  0 . 0 0 0 1 
BREDGRA 1 - 0 . 0 0 2 1 6 4 0 . 0 0 0 0 8 1 8 8  - 2 6 . 4 2 8  0 . 0 0 0 1  
BESTALD 1 0 .  0 0 2 7 1 8  0 . 0 0 0 0 4 2 9 4  6 3 . 2 8 5  0 . 0 0 0 1  
TABON 1 0 . 0 0 1 7 1 9  0 . 0 0 0 1 0 6 2 9  1 6 . 1 7 4  0 . 0 0 0 1  
GRBON 1 0 . 0 0 0 7 8 2  0 . 0 0 0 0 7 0 3 6  1 1 . 1 0 8  0 . 0 0 0 1 
TALLDOMI 1 0 . 0 4 0 7 4 6  0 . 0 0 3 9 8 4 6 0  1 0 . 2 2 6  0 . 0 0 0 1 
GRANDOMI 1 0 . 0 1 8 6 7 2  0 . 0 0 4 2 0 6 5 0  4 . 4 3 9  0 . 0 0 0 1 
VOLYMLN 1 0 .  0 6 6 9 1 1  0 . 0 0 1 9 7 3 6 4  3 3 . 9 0 2  0 . 0 0 0 1 
VOLYM 1 0 . 0 0 0 0 6 5 0 0 0  0 . 0 0 0 0 0 1 7 3  3 7 . 6 7 6  0 . 0 0 0 1 
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Ana lys i s  Var i ab l e  : PRE P r e d i c t e d  Va lue of GYTEMELN 

N Minimum Maximum 
� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 1 7  4 . 5 0 0 2 9 9 2  6 . 0 5 7 7 0 1 1  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRE S VRES RELA REL 

1 0 2 7 8  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  4 . 5 7 8 1 7  2 7 8  0 . 0 1 5 9 7  0 . 0 2 6 3 0 6  1 
2 0 1 4 7 7  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  4 . 7 3 3 9 1  1 4 7 7  0 . 0 1 3 9 8  0 . 0 3 5 7 0 9  6 
3 0 2 7 4 2  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  4 . 8 8 9 6 5  2 7 4 2  - 0 . 0 1 4 0 7  0 . 0 2 4 2 4 4  1 2  
4 0 4 1 1 5  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  5 . 0 4 5 3 9  4 1 1 5  - 0 . 0 4 5 1 0  0 . 0 2 2 8 6 8  1 8  
5 0 5 8 8 8  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  5 .  2 0 1 1 3  5 8 8 8  - 0 . 0 2 4 3 6 0 . 0 3 0 6 8 7 2 6  
6 0 5 0 4 1  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  5 . 3 5 6 8 7 5 0 4 1  0 . 0 0 8 4 7  0 . 0 3 4 2 5 7  2 2  
7 0 2 0 4 5  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  5 . 5 1 2 6 1  2 0 4 5  0 . 0 1 9 6 5  0 . 0 3 3 5 1 6  9 
8 0 4 6 7  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  5 . 6 6 8 3 5  4 6 7  - 0 . 0 0 7 0 2  0 . 0 3 2 9 4 6  2 
9 0 5 5  2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  5 . 8 2 4 0 9  5 5  - 0 . 0 5 6 2 3  0 . 0 3 5 3 4 0  0 

1 0  0 9 2 2 1 1 7  4 . 5 0 0 3 0  6 . 0 5 7 7 0  5 . 9 7 9 8 3  9 - 0 . 1 3 0 0 2  0 . 0 8 0 3 6 4  0 
Ana lys i s  Var i ab l e  : HOJDOH H o j d over have t 

N Minimum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 1 7  0 8 4 0 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRES VRES RELA REL 

1 0 4 5 9 8  2 2 1 1 7  0 8 4 0  4 2  4 5 9 8  - 0 . 0 0 9 8 0 4  0 . 0 3 3 7 2 2  2 0  
2 0 5 1 7 0  2 2 1 1 7  0 8 4 0  1 2 6  5 1 7 0  - 0 . 0 0 8 2 1 1  0 . 0 3 3 4 5 7  2 3  
3 0 4 2 8 2  2 2 1 1 7  0 8 4 0  2 1 0  4 2 8 2  - 0 . 0 0 8 5 8 2  0 . 0 2 9 1 3 1  1 9  
4 0 3 1 1 0  2 2 1 1 7  0 8 4 0  2 9 4  3 1 1 0  - 0 . 0 2 5 3 7 4  0 . 0 2 7 1 5 3  1 4  
5 0 2 3 2 2  2 2 1 1 7  0 8 4 0  3 7 8  2 3 2 2  - 0 . 0 3 5 4 9 3  0 . 0 2 4 5 8 9  1 0  
6 0 1 4 9 1  2 2 1 1 7  0 8 4 0  4 6 2  1 4 9 1  - 0 . 0 1 1 1 5 5  0 . 0 2 5 5 8 5  6 
7 0 7 0 2  2 2 1 1 7  0 8 4 0  5 4 6  7 0 2  0 . 0 0 7 2 0 7  0 . 0 2 8 0 4 9  3 
8 0 3 1 9 2 2 1 1 7  0 8 4 0  6 3 0  3 1 9 0 . 0 5 8 4 4 4  0 . 0 3 2 2 0 3  1 
9 0 9 8  2 2 1 1 7  0 8 4 0  7 1 4  9 8  0 . 0 9 6 4 6 6  0 . 0 3 0 9 7 7  0 

1 0  0 2 5  2 2 1 1 7  0 8 4 0  7 9 8  2 5  0 . 0 7 5 4 9 5  0 . 0 3 8 1 5 9  0 
Ana lys i s  Vari ab l e  BREDGRA Breddgrad 

N Min imum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 1 7  5 5 4 . 0 0 0 0 0 0 0  6 8 3 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRES VRES RELA REL 

1 0 1 8 9 4  2 2 1 1 7  5 5 4  6 8 3  5 6 0 . 4 5 1 8 9 4  - 0 . 0 3 2 2 9 6  0 . 0 3 7 0 4 8  8 
2 0 3 3 9 0  2 2 1 1 7  5 5 4  6 8 3  5 7 3 . 3 5 3 3 9 0  0 . 0 0 1 5 3 7  0 . 0 3 4 8 0 2  1 5  
3 0 2 4 1 3  2 2 1 1 7  5 5 4  6 8 3  5 8 6 . 2 5 2 4 1 3  0 . 0 0 0 2 7 5  0 . 0 3 6 7 5 0  1 0  
4 0 3 4 4 9  2 2 1 1 7  5 5 4  6 8 3  5 9 9 . 1 5 3 4 4 9  - 0 . 0 1 0 8 4 5  0 . 0 2 9 9 9 5  1 5  
5 0 2 6 1 9  2 2 1 1 7  5 5 4  6 8 3  6 1 2 . 0 5 2 6 1 9  - 0 . 0 1 7 1 7 3  0 . 0 2 7 2 5 9 1 1  
6 0 2 0 0 5  2 2 1 1 7  5 5 4  6 8 3  6 2 4 . 9 5 2 0 0 5  - 0 . 0 3 2 9 8 8  0 . 0 2 7 4 1 2  9 
7 0 2 5 0 3  2 2 1 1 7  5 5 4  6 8 3  6 3 7 . 8 5 2 5 0 3  - 0 . 0 3 1 3 9 6  0 . 0 2 5 1 9 0  1 1  
8 0 1 7 4 5  2 2 1 1 7  5 5 4  6 8 3  6 5 0 . 7 5 1 7 4 5  - 0 . 0 1 2 2 1 3  0 . 0 2 3 9 7 1  7 
9 0 1 6 0 8  2 2 1 1 7  5 5 4  6 8 3  6 6 3 . 6 5 1 6 0 8  0 . 0 1 2 4 0 9  0 . 0 2 4 9 2 2  7 

1 0  0 4 9 1  2 2 1 1 7  5 5 4  6 8 3  6 7 6 . 5 5 4 9 1  0 . 0 3 3 7 4 1  0 . 0 2 9 2 0 7 2 
Ana lys i s  Var i a b l e  : BESTALD B e s t ands a l de r  

N Minimum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 1 7  1 . 0 0 0 0 0 0 0  3 1 5 . 0 0 0 0 0 0 0  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS TYPE - - _FREQ_ TOT ANT XMIN XMAX PREDD I S  ANTAL MRES VRES RELA REL 

1 0 5 7 3 1  2 2 1 1 7  1 3 1 5  1 6 . 7  5 7 3 1  - 0 . 0 4 9 4 4  0 . 0 3 0 8 8  2 5  
2 0 5 2 7 3  2 2 1 1 7  1 3 1 5  4 8 . 1  5 2 7 3  - 0 . 0 2 4 5 7  0 . 0 2 3 4 7  2 3  
3 0 6 4 1 3  2 2 1 1 7  1 3 1 5  7 9 . 5  6 4 1 3  0 . 0 3 3 0 2 0 . 0 2 9 4 2  2 8  
4 0 3 2 1 8  2 2 1 1 7  1 3 1 5  1 1 0 . 9  3 2 1 8  - 0 . 0 0 2 5 4  0 . 0 3 3 2 8  1 4  
5 0 1 1 6 5  2 2 1 1 7  1 3 1 5  1 4 2 . 3  1 1 6 5  - 0 . 0 3 5 3 0  0 . 0 3 3 3 4  5 
6 0 3 0 1 2 2 1 1 7  1 3 1 5  1 7 3 . 7  3 0 1  - 0 . 0 4 5 3 6  0 . 0 3 9 3 6  1 
7 0 1 1  2 2 1 1 7  1 3 1 5  2 0 5 . 1  1 1  - 0 . 1 3 7 6 1  0 . 0 4 3 1 2  0 
8 0 1 2 2 1 1 7  1 3 1 5  2 3 6 . 5  1 - 0 . 3 7 3 7 1  0 
9 0 2 2 2 1 1 7  1 3 1 5  2 6 7 . 9  2 - 0 . 3 4 0 2 7  0 . 1 0 3 0 0  0 

1 0  0 2 2 2 1 1 7  1 3 1 5  2 9 9 . 3  2 - 0 . 2 7 0 3 9  0 . 0 2 3 4 4  0 
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Ana lys i s  Var i a b l e  : TAB ON 

N Minimum Maximum 
� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 1 7  0 1 2 3 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDD I S  ANTAL MRES VRES RELA REL 

1 0 1 0 7 5 9  2 2 1 1 7  0 1 2 3  6 . 1 5 1 0 7 5 9  � 0 . 0 0 7 8 3  0 . 0 2 9 0 9 4  4 8  
2 0 1 2 9 5  2 2 1 1 7  0 1 2 3  1 8 . 4 5 1 2 9 5  0 .  0 0 6 9 2  0 . 0 3 1 1 6 2  5 
3 0 2 8 3 8  2 2 1 1 7  0 1 2 3  3 0 . 7 5 2 8 3 8  � 0 . 0 0 3 0 7  0 . 0 2 7 6 1 6  1 2  
4 0 2 5 6 5  2 2 1 1 7  0 1 2 3  4 3 . 0 5 2 5 6 5  � 0 . 0 1 6 4 5  0 . 0 2 7 4 9 3  1 1  
5 0 2 0 1 6  2 2 1 1 7  0 1 2 3  5 5 . 3 5 2 0 1 6  � 0 . 0 2 5 5 4  0 . 0 3 2 9 6 8  9 
6 0 2 1 6 1  2 2 1 1 7  0 1 2 3  6 7 . 6 5 2 1 6 1  � 0 . 0 3 0 8 2 0 . 0 3 8 5 0 3  9 
7 0 3 5 9  2 2 1 1 7  0 1 2 3  7 9 . 9 5 3 5 9  � 0 . 0 3 7 3 4  0 . 0 3 7 1 3 1  1 
8 0 1 0 7  2 2 1 1 7  0 1 2 3  9 2 . 2 5 1 0 7  � 0 . 0 7 7 2 3  0 . 0 2 5 6 3 9  0 
9 0 1 6  2 2 1 1 7  0 1 2 3  1 0 4 . 5 5 1 6  � 0 . 0 6 6 9 8  0 . 0 4 5 7 0 3  0 

1 0  0 1 2 2 1 1 7  0 1 2 3  1 1 6 . 8 5  1 � 0 . 2 0 0 6 3  0 
Ana lys i s  Var i a b l e  GRBON 

N Minimum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 1 7  0 1 7 5 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRE S VRES RELA REL 

1 0 1 1 5 6 1  2 2 1 1 7  0 1 7 5  8 . 7 5 1 1 5 6 1  � 0 . 0 1 6 1 3 3  0 . 0 3 1 4 6 0  5 2  
2 0 2 1 9 4  2 2 1 1 7  0 1 7 5  2 6 . 2 5 2 1 9 4  � 0 . 0 2 5 7 4 5  0 . 0 2 5 0 7 0  9 
3 0 1 6 3 2  2 2 1 1 7  0 17 5 4 3 . 7 5 1 6 3 2  � 0 . 0 1 8 6 5 6  0 . 0 2 6 0 9 6  7 
4 0 1 1 8 6  2 2 1 1 7  0 1 7 5  6 1 . 2 5 1 1 8 6  0 . 0 0 0 4 5 7  0 . 0 2 6 0 3 0  5 
5 0 1 4 8 8  2 2 1 1 7  0 17 5 7 8 . 7 5 1 4 8 8  0 .  0 0 9 9 7 1  0 . 0 2 6 7 9 0  6 
6 0 1 8 1 2  2 2 1 1 7  0 1 7 5  9 6 . 2 5 1 8 1 2  0 . 0 0 7 5 9 7  0 . 0 3 1 2 3 2  8 
7 0 1 4 9 7  2 2 1 1 7  0 1 7 5  1 1 3 . 7 5 1 4 9 7  � 0 . 0 0 8 0 3 6  0 . 0 3 7 2 3 9  6 
8 0 5 7 6  2 2 1 1 7  0 1 7 5  1 3 1 . 2 5 5 7 6  � 0 . 0 2 4 6 6 0  0 . 0 3 3 2 1 9  2 
9 0 1 3 5 2 2 1 1 7  0 1 7 5  1 4 8 . 7 5 1 3 5  0 .  0 1 6 0 1 3  0 .  0 3 4 3 1 1  0 

1 0  0 3 6  2 2 1 1 7  0 1 7 5  1 6 6 . 2 5 3 6  0 . 0 3 2 8 9 2  0 . 0 2 3 7 7 1  0 
Ana lys i s  Var i a b l e  : VOLYM 

N Minimum Maximum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 1 7  6 . 0 0 0 0 0 0 0  9 8 7 9 . 0 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRES VRES RELA REL 

1 0 9 2 4 1  2 2 1 1 7  6 9 8 7 9  4 9 9 . 6 5 9 2 4 1  � 0 . 0 17 5 8 6  0 . 0 2 8 8 9 7  4 1  
2 0 6 3 9 3  2 2 1 1 7  6 9 87 9  1 4 8 6 . 9 5 6 3 9 3  � 0 . 0 1 7 4 3 3 0 . 0 2 9 7 2 4  2 8  
3 0 3 7 0 6  2 2 1 1 7  6 9 8 7 9  2 4 7 4 . 2 5 3 7 0 6  � 0 . 0 0 1 4 6 9  0 . 0 3 2 6 2 3  1 6  
4 0 1 6 7 9  2 2 1 1 7  6 9 8 7 9  3 4 6 1 . 5 5 1 6 7 9  0 . 0 0 9 4 7 9  0 . 0 3 2 1 2 4  7 
5 0 7 0 3  2 2 1 1 7  6 9 8 7 9  4 4 4 8 . 8 5 7 0 3  0 . 0 0 3 2 7 0  0 . 0 3 4 9 1 1  3 
6 0 2 4 4  2 2 1 1 7  6 9 8 7 9  5 4 3 6 . 1 5 2 4 4  � 0 . 0 0 0 0 6 0  0 . 0 3 3 7 2 6  1 
7 0 1 0 5  2 2 1 1 7  6 9 8 7 9  6 4 2 3 . 4 5 1 0 5  � 0 . 0 2 8 4 6 2  0 . 0 3 0 9 6 1  0 
8 0 3 1  2 2 1 1 7  6 9 8 7 9  7 4 1 0 . 7 5 3 1  � 0 . 0 6 4 2 7 8  0 . 0 2 9 3 7 7  0 
9 0 1 1  2 2 1 1 7  6 9 8 7 9  8 3 9 8 . 0 5 1 1  � 0 . 0 6 1 8 5 6  0 . 0 6 1 7 2 1  0 

1 0  0 4 2 2 1 1 7  6 9 8 7 9  9 3 8 5 . 3 5 4 � 0 . 0 8 0 3 0 4  0 . 0 2 2 2 0 4  0 
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Dep endent Var i ab l e :  DGVLN 

Sum o f  Mean 

S ou r c e  DF S quar e s  S quare F Va l u e  Prob>F 

Mode l 1 0  3 7 8 7 . 5 1 5 8 7  3 7 8 . 7 5 1 5 9  5 4 1 5 . 5 6 5  0 . 0 0 0 1  
E r r o r  2 2 1 5 3  1 5 4 9 . 3 2 7 6 6  0 . 0 6 9 9 4  
c T o t a l  2 2 1 6 3  5 3 3 6 . 8 4 3 5 3  

Ro o t  MSE 0 . 2 6 4 4 6  R- s quare 0 . 7 0 9 7  
Dep Mean 5 . 1 4 1 8 1  Adj R- s q  0 . 7 0 9 6  
c . v .  5 . 1 4 3 2 7  

Parame t e r  S t andard T f o r  H O : 

Var i ab l e  DF E s t i ma t e  E r r o r  Parame t e r = O P r ob > I T I 
INTERC E P  1 5 .  2 7 2 7 1 6  0 . 0 8 0 4 4 9 2 4  6 5 . 5 4 1  0 . 0 0 0 1 
LATALT 1 0 . 0 0 0 0 1 0 8 9 3  0 . 0 0 0 0 0 0 5 0  2 1 . 6 7 1  0 . 0 0 0 1  
HOJDOH 1 - 0 . 0 0 6 7 5 8  0 . 0 0 0 3 1 2 1 8  - 2 1 . 6 4 8  0 . 0 0 0 1  
BREDGRA 1 - 0 . 0 0 3 4 9 2  0 . 0 0 0 1 2 4 7 6  - 2 7 . 9 8 7  0 . 0 0 0 1  
B E S TALD 1 0 . 0 0 4 0 8 3  0 . 0 0 0 0 6 5 0 7  6 2 . 7 5 5  0 . 0 0 0 1 
TAB ON 1 0 . 0 0 2 1 7 3  0 . 0 0 0 1 6 1 6 1  1 3 . 4 4 5  0 . 0 0 0 1  
GRBON 1 0 . 0 0 0 7 5 4  0 . 0 0 0 1 0 7 0 5  7 . 0 4 3  0 . 0 0 0 1  
TALLDOMI 1 0 . 0 6 2 8 1 7  0 . 0 0 6 0 6 5 7 6  1 0 . 3 5 6  0 . 0 0 0 1  
GRANDOMI 1 0 . 0 4 2 5 7 0  0 . 0 0 6 4 2 0 4 0  6 . 6 3 0  0 . 0 0 0 1  
VOLYMLN 1 0 . 2 3 0 0 7 8  0 . 0 0 3 0 0 9 0 6  7 6 . 4 6 2  0 . 0 0 0 1 
VOLYM 1 0 . 0 0 0 0 2 0 6 0 8  0 . 0 0 0 0 0 2 6 3  7 . 8 3 5  0 . 0 0 0 1  

Ana lys i s  Var i a b l e  : PRE Predi c t e d  Va l u e  o f  DGVLN 

N Minimum Maximum 
� � - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 6 4 3 . 6 9 8 4 7 3 3  6 . 2 5 7 5 0 8 7 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

OBS TYPE - _FREQ_ TOT ANT XMIN XMAX PREDD I S  ANTAL MRES VRES RELA REL 
1 0 8 7  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  3 . 8 2 6 4 3  8 7  0 . 0 6 6 4 5 0  0 . 0 8 8 4 6  0 
2 0 4 6 8  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  4 . 0 8 2 3 3  4 6 8  0 . 0 3 8 5 0 9  0 . 1 4 0 2 9  2 
3 0 1 0 9 8  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  4 . 3 3 8 2 3  1 0 9 8  - 0 . 0 4 2 9 5 5  0 . 1 3 3 0 6  4 
4 0 1 7 9 8  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  4 . 5 9 4 1 4  1 7 9 8  - 0 . 0 5 2 4 2 7  0 . 1 1 6 0 3  8 
5 0 2 7 6 2  2 2 1 6 4  3 . 6 9 84 7  6 . 2 5 7 5 1  4 . 8 5 0 0 4  2 7 6 2  - 0 . 0 4 8 4 8 4  0 . 0 9 1 4 2  1 2  
6 0 4 9 0 8  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  5 . 1 0 5 9 4  4 9 0 8  - 0 . 0 1 3 1 9 0  0 . 0 6 7 9 4  2 2  
7 0 6 5 9 6  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  5 . 3 6 1 8 5  6 5 9 6  0 . 0 0 8 9 9 4  0 . 0 5 2 7 2  2 9  
8 0 3 8 5 9  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  5 . 6 1 7 7 5  3 8 5 9  0 . 0 0 5 0 8 4 0 . 0 4 1 6 2  1 7  
9 0 5 7 2  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  5 . 8 7 3 6 5  5 7 2  - 0 . 0 4 4 1 1 5  0 . 0 3 8 6 1  2 

1 0  0 1 6  2 2 1 6 4  3 . 6 9 8 4 7  6 . 2 5 7 5 1  6 . 1 2 9 5 6  1 6  - 0 . 0 9 5 0 4 0  0 . 1 0 1 4 3  0 
Ana lys i s  Var i a b l e  : HOJDOH Hoj d over have t 

N Minimum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 2 1 6 4 0 8 4 0 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRE S VRES RELA REL 

1 0 4 6 14 2 2 1 6 4  0 8 4 0  4 2  4 6 1 4  - 0 . 0 0 2 5 8  0 . 0 7 2 3 2 9  2 0  
2 0 5 1 9 7  2 2 1 6 4  0 8 4 0  1 2 6 5 1 9 7  - 0 . 0 0 1 7 8  0 . 0 7 1 6 6 3  2 3  
3 0 4 2 8 9  2 2 1 6 4  0 8 4 0  2 1 0  4 2 8 9  - 0 . 0 0 8 8 2  0 . 0 6 9 9 9 4  1 9  
4 0 3 1 0 9  2 2 1 6 4  0 8 4 0  2 9 4  3 1 0 9  - 0 . 0 4 6 4 6  0 . 0 6 5 3 0 3 1 4  
5 0 2 3 2 1  2 2 1 6 4  0 8 4 0  3 7 8  2 3 2 1  - 0 . 0 4 3 5 7  0 . 0 6 6 3 0 5  1 0  
6 0 1 4 9 1  2 2 1 6 4  0 8 4 0  4 6 2  1 4 9 1  - 0 . 0 1 1 2 9  0 . 0 6 6 8 5 4  6 
7 0 7 0 4  2 2 1 6 4  0 8 4 0  5 4 6  7 0 4  0 . 0 2 6 4 5  0 . 0 7 3 5 9 3  3 
8 0 3 1 8  2 2 1 6 4  0 8 4 0  6 3 0  3 1 8  0 . 0 7 5 3 3  0 . 0 7 5 6 8 4 1 
9 0 9 6  2 2 1 6 4  0 8 4 0  7 1 4  9 6  0 . 1 2 9 7 0  0 . 0 7 2 0 3 7  0 

1 0  0 2 5  2 2 1 6 4  0 8 4 0  7 9 8  2 5  0 . 0 9 0 9 9  0 . 0 6 5 8 2 8  0 
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Ana lys i s  Var i ab l e  : BREDGRA Breddgrad 

N Minimum Max imum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 2 1 6 4  5 5 4 . 0 0 0 0 0 0 0  6 8 3 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDD I S  ANTAL MRE S VRES RELA REL 

1 0 1 9 1 6  2 2 1 6 4  5 5 4  6 8 3  5 6 0 . 4 5 1 9 1 6  - 0 . 0 2 0 3 2 3  0 . 0 7 4 0 1 6  8 
2 0 3 3 9 8  2 2 1 6 4  5 5 4  6 8 3  5 7 3 . 3 5 3 3 9 8  0 . 0 1 1 3 9 9  0 . 0 7 4 3 7 6  1 5  
3 0 2 4 2 5  2 2 1 6 4  5 5 4  6 8 3  5 8 6 . 2 5 2 4 2 5  0 .  0 0 7 1 1 1  0 . 0 8 1 1 2 5  1 0  
4 0 3 4 5 8  2 2 1 6 4  5 5 4  6 8 3  5 9 9 . 1 5 3 4 5 8  - 0 . 0 1 6 4 5 3  0 . 0 6 8 9 8 7 1 5  
5 0 2 6 1 9  2 2 1 6 4  5 5 4  6 8 3  6 1 2 . 0 5 2 6 1 9  - 0 . 0 2 0 6 5 7  0 . 0 6 6 0 3 9  1 1  
6 0 2 0 0 4  2 2 1 6 4  5 5 4  6 8 3  6 2 4 . 9 5 2 0 0 4  - 0 . 0 4 6 2 6 8  0 . 0 6 6 9 2 9  9 
7 0 2 5 0 5  2 2 1 6 4  5 5 4  6 8 3  6 3 7 . 8 5 2 5 0 5  - 0 . 0 4 6 3 2 0  0 .  0 6 5 6 1 3  1 1  
8 0 1 7 4 4  2 2 1 6 4  5 5 4  6 8 3  6 5 0 . 7 5 1 7 4 4  - 0 .  0 1 1 0 0 8  0 . 0 5 9 0 5 6  7 
9 0 1 6 0 6  2 2 1 6 4  5 5 4  6 8 3  6 6 3 . 6 5 1 6 0 6  0 . 0 1 6 7 1 2  0 . 0 6 4 3 3 1  7 

1 0  0 4 8 9  2 2 1 6 4  5 5 4  6 8 3  6 7 6 . 5 5 4 8 9  0 . 0 6 3 3 6 0  0 . 0 8 1 6 7 5  2 
An a lys i s  Var i a b l e  : BESTALD Be s t ands a l de r  

N Min imum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 2 1 6 4  1 . 0 0 0 0 0 0 0  3 1 5 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRE S VRES RELA REL 

1 0 5 7 1 9  2 2 1 6 4  1 3 1 5  1 6 . 7  5 7 1 9  - 0 . 0 9 5 1 4  0 . 1 1 3 3 0  2 5  
2 0 5 2 7 7  2 2 1 6 4  1 3 1 5  4 8 . 1  5 2 7 7  0 . 0 0 8 3 9  0 . 0 5 5 3 6  2 3  
3 0 6 4 4 8  2 2 1 6 4  1 3 1 5  7 9 . 5  6 4 4 8  0 . 0 5 9 6 4 0 . 0 4 5 9 7  2 9  
4 0 3 2 3 2  2 2 1 6 4  1 3 1 5  1 1 0 . 9  3 2 3 2  - 0 . 0 1 1 9 2  0 . 0 5 0 1 7  1 4  
5 0 1 1 7 1  2 2 1 6 4  1 3 1 5  1 4 2 . 3  1 1 7 1  - 0 . 0 6 5 5 5  0 . 0 5 2 8 7 5 
6 0 3 0 1  2 2 1 6 4  1 3 1 5  1 7 3 . 7  3 0 1  - 0 . 0 9 3 5 9  0 . 0 5 4 2 2  1 
7 0 1 1  2 2 1 6 4  1 3 1 5  2 0 5 . 1  1 1  - 0 . 2 5 3 7 2  0 . 0 5 5 5 7  0 
8 0 1 2 2 1 6 4  1 3 1 5  2 3 6 . 5  1 - 0 . 5 4 0 1 0  0 
9 0 2 2 2 1 6 4  1 3 1 5  2 6 7 . 9  2 - 0 . 5 6 9 8 9  0 . 0 8 3 3 8  0 

1 0  0 2 2 2 1 6 4  1 3 1 5  2 9 9 . 3  2 - 0 . 4 7 0 0 6  0 . 0 4 6 6 8  0 
Ana lys i s  Var i a b l e  TABON 

N Minimum Max imum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 6 4  0 1 2 3 . 0 0 0 0 0 0 0  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRES VRES RELA REL 

1 0 1 0 7 7 1  2 2 1 6 4  0 1 2 3  6 . 1 5 1 0 7 7 1  - 0 . 0 1 0 0 2  0 . 0 6 7 4 0 4  4 8  
2 0 1 2 9 1  2 2 1 6 4  0 1 2 3  1 8 . 4 5 1 2 9 1  0 . 0 2 9 9 1  0 . 0 8 2 9 7 7  5 
3 0 2 8 4 1  2 2 1 6 4  0 1 2 3  3 0 . 7 5 2 8 4 1  - 0 . 0 0 6 6 7  0 . 0 6 8 6 7 2  1 2  
4 0 2 5 6 9  2 2 1 6 4  0 1 2 3  4 3 . 0 5 2 5 6 9  - 0 . 0 2 1 3 2  0 . 0 6 4 0 6 3  1 1  
5 0 2 0 2 7  2 2 1 6 4  0 1 2 3  5 5 . 3 5 2 0 2 7  - 0 . 0 2 2 8 9  0 . 0 7 5 2 6 7 9 
6 0 2 1 7 6  2 2 1 6 4  0 1 2 3  6 7 . 6 5 2 1 7 6  - 0 . 0 2 3 6 2  0 . 0 8 5 3 0 8  9 
7 0 3 6 5  2 2 1 6 4  0 1 2 3  7 9 . 9 5 3 6 5  - 0 . 0 3 7 1 2  0 . 0 5 6 6 5 1  1 
8 0 1 0 7  2 2 1 6 4  0 1 2 3  9 2 . 2 5 1 0 7  - 0 . 0 7 8 9 1  0 . 0 3 1 6 2 1  0 
9 0 1 6  2 2 1 6 4  0 1 2 3  1 0 4 . 5 5 1 6  - 0 . 0 6 8 2 6  0 . 0 5 9 9 4 0  0 

1 0  0 1 2 2 1 6 4  0 1 2 3  1 1 6 . 8 5 1 - 0 . 1 7 4 8 9  0 
Ana lys i s  Var i a b l e  GRBON 

N Minimum Max imum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 6 4  0 1 7 5 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS TYPE - - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRE S VRES RELA REL 

1 0 1 1 5 9 6  2 2 1 6 4  0 1 7 5  8 . 7 5 1 1 5 9 6  - 0 . 0 1 3 9 0 6  0 . 0 7 3 1 3 4  5 2  
2 0 2 1 9 3  2 2 1 6 4  0 1 7 5  2 6 . 2 5 2 1 9 3  - 0 . 0 3 7 5 2 3  0 . 0 6 5 1 2 7  9 
3 0 1 6 2 8  2 2 1 6 4  0 1 7 5  4 3 . 7 5 1 6 2 8  - 0 . 0 2 6 9 7 5  0 . 0 6 3 8 7 6  7 
4 0 1 1 8 7  2 2 1 6 4  0 1 7 5  6 1 . 2 5 1 1 8 7  - 0 . 0 0 0 9 7 6 0 . 0 5 8 3 1 8  5 
5 0 1 4 9 2  2 2 1 6 4  0 1 7 5 7 8 . 7 5 1 4 9 2  0 . 0 0 9 8 5 7  0 . 0 6 5 4 9 7  6 
6 0 1 8 1 5  2 2 1 6 4  0 17 5 9 6 . 2 5 1 8 1 5  0 . 0 1 2 6 8 5  0 . 0 7 1 5 0 9  8 
7 0 1 5 0 0  2 2 1 6 4  0 1 7 5  1 1 3 . 7  5 1 5 0 0  - 0 . 0 1 0 1 7 4  0 . 0 8 0 2 5 8  6 
8 0 5 8 0  2 2 1 6 4  0 1 7 5 1 3 1 . 2 5 5 8 0  - 0 . 0 1 1 1 9 5  0 . 0 6 1 2 0 8  2 
9 0 1 3 7  2 2 1 6 4  0 1 7 5  1 4 8 . 7 5 1 3 7  0 . 0 4 5 7 3 4  0 . 0 5 0 6 0 8  0 

1 0  0 3 6  2 2 1 6 4  0 17 5 1 6 6 . 2 5 3 6  0 . 0 6 3 4 9 1  0 . 0 3 0 3 9 0  0 
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Analys i s  Var i ab l e  : VOLYM 

N Min imum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 1 6 4  6 . 0 0 0 0 0 0 0  9 8 7 9 . 0 0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE _FREQ_ TOT ANT XMIN XMAX PREDD I S  ANTAL MRE S VRES RELA REL 

1 0 9 2 2 6  2 2 1 6 4  6 9 8 7 9  4 9 9 . 6 5 9 2 2 6  - 0 . 0 2 1 4 4 4  0 . 0 9 7 8 8 9  4 1  
2 0 6 4 2 9  2 2 1 6 4  6 9 8 7 9  1 4 8 6 . 9 5 6 4 2 9  - 0 . 0 1 0 1 3 9 0 . 0 5 6 3 2 2  2 9  
3 0 3 7 2 6  2 2 1 6 4  6 9 8 7 9  2 4 7 4 . 2 5 3 7 2 6  - 0 . 0 0 2 8 1 9  0 . 0 4 8 3 0 7  1 6  
4 0 1 6 8 3  2 2 1 6 4  6 9 8 7 9  3 4 6 1 . 5 5 1 6 8 3  0 . 0 0 6 1 6 4  0 . 0 4 0 5 3 3  7 
5 0 7 0 4  2 2 1 6 4  6 9 87 9  4 4 4 8 . 8 5 7 0 4  - 0 . 0 0 2 6 1 6  0 . 0 4 1 5 4 9  3 
6 0 2 4 5  2 2 1 6 4  6 9 8 7 9  5 4 3 6 . 1 5 2 4 5  0 . 0 1 3 8 4 7  0 . 0 4 0 5 3 8  1 
7 0 1 0 5  2 2 1 6 4  6 9 8 7 9  6 4 2 3 . 4 5 1 0 5  - 0 . 0 1 4 8 1 8  0 . 0 3 4 1 3 8  0 
8 0 3 1  2 2 1 6 4  6 9 87 9  7 4 1 0 . 7 5 3 1  - 0 . 0 2 9 5 3 8 0 . 0 2 1 8 3 5  0 
9 0 1 1  2 2 1 6 4  6 9 8 7 9  8 3 9 8 . 0 5 1 1  0 . 0 0 6 4 0 9  0 . 0 8 9 5 1 7 0 

1 0  0 4 2 2 1 6 4  6 9 8 7 9  9 3 8 5 . 3 5  4 - 0 . 0 1 8 2 6 3  0 . 0 1 0 5 9 7  0 
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Dependent Var i ab l e :  ARITMLN 

S um o f  Mean 

S ourc e DF S quar e s  S quare F Va l u e  Prob>F 

Mode l 8 2 2 5 . 3 7 7 3 0  2 8 . 1 7 2 1 6  8 8 4 . 3 4 3  0 . 0 0 0 1  
Error 2 2 1 9 6 7 0 7 . 0 8 9 3 9  0 . 0 3 1 8 6  
C T o t a l  2 2 2 0 4  9 3 2 . 4 6 6 6 9  

Ro o t  MSE 0 . 1 7 8 4 8  R- s quare 0 . 2 4 1 7  
Dep Mean 5 . 3 0 0 7 7  Adj R- s q  0 . 2 4 1 4  
c . v .  3 . 3 6 7 1 4  

Parame t e r  S t andard T f o r  H O : 

Var i ab l e  DF E s t ima t e  E r r o r  Parame t e r = O Prob > I T I 
INTERC E P  1 6 . 3 0 5 6 9 1  0 . 0 5 3 9 2 2 9 8  
LATALT 1 0 . 0 0 0 0 0 2 8 0 2 0 . 0 0 0 0 0 0 3 4  
HOJDOH 1 - 0 . 0 0 1 8 0 2  0 . 0 0 0 2 0 8 4 8  
BREDGRA 1 - 0 . 0 0 1 4 0 1  0 . 0 0 0 0 8 3 2 5  
B E S TALD 1 0 . 0 0 1 3 1 4 0 . 0 0 0 0 4 3 5 8  
TABON 1 0 . 0 0 0 8 8 7  0 . 0 0 0 1 0 0 3 8  
GRBON 1 0 . 0 0 0 2 3 8 0 . 0 0 0 0 6 9 7 0  
VOLYMLN 1 - 0 . 0 5 5 9 0 2  0 . 0 0 2 0 5 6 9 2  
VOLYM 1 0 . 0 0 0 0 8 7 2 3 1  0 . 0 0 0 0 0 1 7 8  
Ana lys i s  Var i ab l e  : PRE Predi c t e d  Va l u e  o f  ARITMLN 

N Minimum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 2 0 5  5 . 1 1 1 9 4 7 0  5 . 9 4 6 5 3 3 5  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN 

1 0 2 0 4 6  2 2 2 0 5  5 . 1 1 1 9 5  
2 0 8 1 4 6  2 2 2 0 5  5 . 1 1 1 9 5  
3 0 6 6 8 9  2 2 2 0 5  5 . 1 1 1 9 5  
4 0 3 3 2 7  2 2 2 0 5  5 . 1 1 1 9 5  
5 0 1 2 9 1  2 2 2 0 5  5 . 1 1 1 9 5  
6 0 4 6 8  2 2 2 0 5  5 . 1 1 1 9 5  
7 0 1 7 5  2 2 2 0 5  5 . 1 1 1 9 5  
8 0 4 0  2 2 2 0 5  5 . 1 1 1 9 5  
9 0 1 4  2 2 2 0 5  5 . 1 1 1 9 5  

1 0  0 9 2 2 2 0 5  5 . 1 1 1 9 5  
Ana lys i s  Var i a b l e  : HOJDOH H o j d over 

N 

2 2 2 0 5  
Minimum Maximum 

0 8 3 0 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

XMAX 
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  
5 . 9 4 6 5 3  

have t 

OBS TYPE _FREQ_ TOT ANT XMIN XMAX -1 0 4 6 2 4  2 2 2 0 5  0 8 3 0 
2 0 5 1 7 6  2 2 2 0 5  0 8 3 0 
3 0 3 8 4 0  2 2 2 0 5  0 8 3 0  
4 0 3 5 9 2  2 2 2 0 5  0 8 3 0 
5 0 2 3 2 7  2 2 2 0 5  0 8 3 0  
6 0 1 3 6 7  2 2 2 0 5  0 8 3 0  
7 0 8 3 9  2 2 2 0 5  0 8 3 0 
8 0 2 8 9 2 2 2 0 5  0 8 3 0  
9 0 1 2 2  2 2 2 0 5  0 8 3 0  

1 0  0 2 9  2 2 2 0 5  0 8 3 0  

PREDDI S  
5 . 1 5 3 6 8  
5 . 2 3 7 1 3  
5 . 3 2 0 5 9  
5 . 4 0 4 0 5  
5 . 4 8 7 5 1  
5 . 5 7 0 9 7  
5 . 6 5 4 4 3  
5 . 7 3 7 8 9  
5 . 8 2 1 3 5  
5 . 9 0 4 8 0  

PREDDI S  
4 1 . 5  

1 2 4 . 5  
2 0 7 . 5  
2 9 0 . 5  
3 7 3 . 5  
4 5 6 . 5  
5 3 9 . 5  
6 2 2 . 5  
7 0 5 . 5  
7 8 8 . 5  

8 

1 1 6 . 9 3 9  0 . 0 0 0 1  
8 . 3 4 5  0 . 0 0 0 1  

- 8 . 6 4 4  0 . 0 0 0 1  
- 1 6 . 8 3 2  0 . 0 0 0 1 

3 0 . 1 4 5  0 . 0 0 0 1  
8 . 8 3 7  0 . 0 0 0 1  
3 . 4 1 5  0 . 0 0 0 6  

- 2 7 . 1 7 8  0 . 0 0 0 1  
4 8 . 9 4 1  0 . 0 0 0 1  

ANTAL MRES VRES RELA 
2 0 4 6  0 . 0 6 9 9 9  0 . 0 3 8 2 4 7  
8 1 4 6  - 0 . 0 1 9 4 0  0 . 0 3 3 7 1 2 
6 6 8 9  - 0 . 0 3 1 7 2  0 . 0 2 7 5 7 2  
3 3 2 7  0 . 0 1 6 7 9  0 . 0 2 7 4 3 7  
1 2 9 1  0 . 0 3 6 3 3  0 . 0 2 8 2 8 3  

4 6 8  0 . 0 2 7 7 9  0 . 0 3 0 5 4 5  
1 7 5  - 0 . 0 1 0 3 1  0 . 0 3 0 9 1 3  

4 0  - 0 . 0 17 6 6  0 . 0 3 1 7 9 7  
1 4  - 0 . 0 7 2 4 6  0 . 0 2 4 7 8 5  

9 - 0 . 1 4 2 2 2  0 . 0 6 4 5 8 8  

ANTAL MRES VRE S 
4 6 2 4  - 0 . 0 0 5 2 8 9  0 . 0 3 2 2 14 
5 1 7 6  - 0 . 0 0 4 2 2 3  0 . 0 3 1 9 6 4  
3 8 4 0  - 0 . 0 0 4 9 5 9  0 . 0 3 1 0 0 0  
3 5 9 2  - 0 . 0 0 3 1 7 7  0 . 0 3 1 0 0 8  
2 3 2 7  - 0 . 0 2 1 5 4 2  0 . 0 3 0 9 4 9  
1 3 6 7  - 0 . 0 0 5 0 2 5  0 . 0 3 2 2 2 1  

8 3 9  - 0 . 0 0 1 8 3 7  0 . 0 3 4 8 8 4  
2 8 9  0 . 0 3 6 9 7 7  0 .  0 4 1 3 0 9  
1 2 2  0 . 0 5 4 5 2 7  0 . 0 4 0 8 6 4  

2 9  0 . 0 6 5 8 5 8  0 . 0 2 3 0 5 3  

REL 
9 

3 6  
3 0  
1 4  

5 
2 
0 
0 
0 
0 

RELA REL 
2 0  
2 3  
1 7  
1 6  
1 0  

6 
3 
1 
0 
0 



Ana lys i s  Var i ab l e : BREDGRA Breddgrad 

N Minimum Maximum 
- � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 2 2 0 5  5 5 4 . 0 0 0 0 0 0 0  6 8 3 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRES VRES RELA REL 

1 0 1 8 9 9  2 2 2 0 5  5 5 4  6 8 3  5 6 0 . 4 5 1 8 9 9  - 0 . 0 2 6 7 7 4  0 . 0 3 5 0 2 1  8 
2 0 3 4 0 3  2 2 2 0 5  5 5 4  6 8 3  5 7 3 . 3 5 3 4 0 3  0 . 0 0 2 0 2 7  0 . 0 3 2 4 9 9  1 5  
3 0 2 4 2 1  2 2 2 0 5  5 5 4  6 8 3  5 8 6 . 2 5 2 4 2 1  0 . 0 0 5 4 5 8  0 . 0 3 3 2 8 2 1 0  
4 0 3 4 7 6  2 2 2 0 5  5 5 4  6 8 3  5 9 9 . 1 5 3 4 7 6  0 . 0 0 1 2 7 8  0 . 0 3 2 3 3 8  1 5  
5 0 2 6 3 2  2 2 2 0 5  5 5 4  6 8 3  6 1 2 . 0 5 2 6 3 2  - 0 . 0 1 2 3 2 6  0 . 0 3 0 0 0 6  1 1  
6 0 2 0 0 3  2 2 2 0 5  5 5 4  6 8 3  6 2 4 . 9 5 2 0 0 3  - 0 . 0 1 3 3 4 0  0 .  0 3 1 3 2 5  9 
7 0 2 5 1 6  2 2 2 0 5  5 5 4  6 8 3  6 3 7 . 8 5 2 5 1 6  - 0 . 0 17 0 3 7  0 . 0 2 8 9 7 4  1 1  
8 0 1 7 5 0  2 2 2 0 5  5 5 4  6 8 3  6 5 0 . 7 5 1 7 5 0  - 0 . 0 1 1 7 8 5  0 . 0 2 9 8 6 6  7 
9 0 1 6 0 6  2 2 2 0 5  5 5 4  6 8 3  6 6 3 . 6 5 1 6 0 6  0 . 0 1 4 9 4 6  0 . 0 3 1 2 9 3  7 

1 0  0 4 9 9  2 2 2 0 5  5 5 4  6 8 3  6 7 6 . 5 5 4 9 9  0 . 0 1 7 7 9 6  0 . 0 3 8 4 2 7  2 
Ana lys i s  Va r i a b l e  : BESTALD B e s t ands a l de r  

N Min imum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 2 0 5  1 . 0 0 0 0 0 0 0  3 1 5 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRES VRE S RELA REL 

1 0 5 8 0 7 2 2 2 0 5  1 3 1 5  1 6 . 7  5 8 0 7  0 . 0 1 2 0 5  0 . 0 4 6 9 0 3  2 6  
2 0 5 2 7 7  2 2 2 0 5  1 3 1 5  4 8 . 1  5 2 7 7  - 0 . 0 5 6 5 6  0 . 0 2 4 8 0 0  2 3  
3 0 6 4 2 0  2 2 2 0 5  1 3 1 5  7 9 . 5  6 4 2 0  0 . 0 1 4 0 8  0 . 0 2 4 6 6 9  2 8  
4 0 3 2 1 8  2 2 2 0 5  1 3 1 5  1 1 0 . 9  3 2 1 8  0 . 0 0 8 7 9  0 . 0 2 6 7 8 1  1 4  
5 0 1 1 6 7  2 2 2 0 5  1 3 1 5  1 4 2 . 3  1 1 6 7  - 0 . 0 0 4 2 5  0 . 0 2 6 8 5 9  5 
6 0 3 0 0  2 2 2 0 5  1 3 1 5  1 7 3 . 7  3 0 0  - 0 . 0 0 1 5 1  0 . 0 3 6 6 2 3  1 
7 0 1 1  2 2 2 0 5  1 3 1 5  2 0 5 . 1  1 1  0 . 0 0 1 6 9  0 . 0 3 1 2 8 3  0 
8 0 1 2 2 2 0 5  1 3 1 5  2 3 6 . 5  1 - 0 . 1 7 9 2 3  0 
9 0 2 2 2 2 0 5  1 3 1 5  2 6 7 . 9  2 - 0 . 2 0 9 6 1  0 . 0 9 4 9 3 9  0 

1 0  0 2 2 2 2 0 5  1 3 1 5  2 9 9 . 3  2 - 0 . 1 4 6 2 3  0 . 0 0 6 7 3 1  0 
Ana lys i s  Va r i ab l e TABON 

N Minimum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 2 0 5  0 1 2 3 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS TYPE - - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRES VRE S RELA REL 

1 0 1 0 7 5 4  2 2 2 0 5  0 1 2 3  6 . 1 5 1 0 7 5 4  - 0 . 0 0 3 1 1  0 . 0 2 9 1 8 8  4 8  
2 0 1 3 0 2  2 2 2 0 5  0 1 2 3  1 8 . 4 5 1 3 0 2  - 0 . 0 1 3 7 1  0 . 0 3 5 9 3 0  5 
3 0 2 8 5 8  2 2 2 0 5  0 1 2 3  3 0 . 7 5 2 8 5 8  0 . 0 0 4 1 5  0 . 0 3 3 7 7 7  1 2  
4 0 2 5 8 7  2 2 2 0 5  0 1 2 3  4 3 . 0 5 2 5 8 7 0 . 0 0 0 1 0  0 . 0 3 2 7 0 8  1 1  
5 0 2 0 3 9  2 2 2 0 5  0 1 2 3  5 5 . 3 5 2 0 3 9  - 0 . 0 1 0 3 9  0 . 0 3 4 8 9 3  9 
6 0 2 1 8 3  2 2 2 0 5  0 1 2 3  6 7 . 6 5 2 1 8 3  - 0 . 0 1 4 1 8  0 . 0 3 5 9 3 8  9 
7 0 3 5 8  2 2 2 0 5  0 1 2 3  7 9 . 9 5 3 5 8  - 0 . 0 3 9 0 3  0 . 0 3 5 8 2 1  1 
8 0 1 0 7  2 2 2 0 5  0 1 2 3  9 2 . 2 5 1 0 7  - 0 . 0 8 9 4 6  0 . 0 2 5 9 0 6  0 
9 0 1 6  2 2 2 0 5  0 1 2 3  1 0 4 . 5 5 1 6  - 0 . 0 6 5 0 8  0 . 0 3 2 4 1 5  0 

1 0  0 1 2 2 2 0 5  0 1 2 3  1 1 6 . 8 5  1 - 0 . 1 3 2 0 4  0 
Ana lys i s  Var i ab l e  GRBON 

N Minimum Maximum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 2 0 5  0 1 7 5 . 0 0 0 0 0 0 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRE S VRE S RELA REL 

1 0 1 1 6 5 6  2 2 2 0 5  0 1 7 5  8 . 7 5 1 1 6 5 6  - 0 . 0 0 7 3 6 0  0 . 0 3 4 5 4 9  5 2  
2 0 2 1 9 1  2 2 2 0 5  0 1 7 5  2 6 . 2 5 2 1 9 1  - 0 . 0 12 9 8 9  0 . 0 2 8 0 1 6  9 
3 0 1 6 2 8  2 2 2 0 5  0 17 5 4 3 . 7 5 1 6 2 8  - 0 . 0 0 7 5 9 2  0 . 0 2 6 2 3 4  7 
4 0 1 1 8 6  2 2 2 0 5  0 17 5 6 1 . 2 5 1 1 8 6  - 0 . 0 0 1 8 9 7  0 . 0 2 7 2 0 2  5 
5 0 1 4 9 2  2 2 2 0 5  0 1 7 5  7 8 . 7 5 1 4 9 2  0 . 0 1 2 9 4 7  0 . 0 2 6 1 9 3  6 
6 0 1 8 1 1  2 2 2 0 5  0 1 7 5  9 6 . 2 5 1 8 1 1  0 . 0 0 8 6 2 4  0 . 0 3 0 5 0 7  8 
7 0 1 4 9 4  2 2 2 0 5  0 1 7 5  1 1 3 . 7 5 1 4 9 4  - 0 . 0 0 0 9 9 9  0 . 0 3 4 3 7 4  6 
8 0 5 7 6  2 2 2 0 5  0 1 7 5  1 3 1 . 2 5 5 7 6  - 0 . 0 3 4 6 2 6  0 . 0 3 0 9 9 4  2 
9 0 1 3 5  2 2 2 0 5  0 1 7 5  1 4 8 . 7 5 1 3 5  - 0 . 0 07 7 3 0  0 . 0 3 2 2 1 0  0 

1 0  0 3 6  2 2 2 0 5  0 1 7 5  1 6 6 . 2 5 3 6  0 . 0 0 9 4 4 7  0 . 0 2 6 2 6 6  0 
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Ana lys i s  Var i ab l e  : VOLYM 

N Minimum Maximum 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 2 2 0 5  6 . 0 0 0 0 0 0 0  9 8 7 9 . 0 0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
OBS -TYPE - _FREQ_ TOT ANT XMIN XMAX PREDDI S  ANTAL MRES VRES RELA 

l 0 9 3 1 0  2 2 2 0 5  6 9 8 7 9  4 9 9 . 6 5 9 3 1 0  - 0 . 0 0 0 9 7 0 0 . 0 4 0 6 8 8  
2 0 6 4 1 1  2 2 2 0 5  6 9 8 7 9  1 4 8 6 . 9 5 6 4 1 1  - 0 . 0 2 1 6 1 5  0 . 0 2 4 3 4 8  
3 0 3 7 0 8  2 2 2 0 5  6 9 8 7 9  2 4 7 4 . 2 5 3 7 0 8  0 . 0 0 3 0 3 5  0 . 0 2 5 6 8 8  
4 0 1 6 7 7  2 2 2 0 5  6 9 8 7 9  3 4 6 1 . 5 5 1 6 7 7  0 . 0 1 1 1 2 7  0 . 0 2 5 9 6 0  
5 0 7 0 3  2 2 2 0 5  6 9 87 9  4 4 4 8 . 8 5 7 0 3  0 . 0 1 0 8 2 6  0 . 0 2 9 3 7 4  
6 0 2 4 5  2 2 2 0 5  6 9 8 7 9  5 4 3 6 . 1 5 2 4 5  0 . 0 0 3 84 6  0 . 0 3 0 4 2 8  
7 0 1 0 5  2 2 2 0 5  6 9 8 7 9  6 4 2 3 . 4 5 1 0 5  - 0 . 0 3 2 3 3 4  0 . 0 2 8 6 2 3  
8 0 3 1  2 2 2 0 5  6 9 8 7 9  7 4 1 0 . 7 5 3 1  - 0 . 0 7 1 1 1 7  0 . 0 2 7 6 9 5  
9 0 1 1  2 2 2 0 5  6 9 8 7 9  8 3 9 8 . 0 5 1 1  - 0 . 0 87 7 6 6  0 . 0 5 5 0 5 5  

1 0  0 4 2 2 2 0 5  6 9 8 7 9  9 3 8 5 . 3 5 4 - 0 . 0 8 9 3 1 9  0 .  0 2 9 2 3 4  

F i l e r  p a  ab i e s  / home / hp e / mi t t  

Smacyt o r . s a s  � 
Sma c k l av . s a s  � 

smacyt o r . s s d 0 4 ( ar ,  t rakt , p a l s l ag ) - da t a  n = 9 0 7 0 5  

sma c k l av . s s d0 4  n = 7 4 0 9 3 5  k l av t r a d s da t a  

REL 
4 1  
2 8  
1 6  

7 
3 
1 
0 
0 
0 
0 

sma c k l aB . s s d 0 4 n = 5 1 8 2 4 2  doda b o r t  ( t rads l ag > 1 0 0 )  

Vi kt sma= 4 f o r  t rad 4 0 - 9 9 . 9  mm annar s 1 

Trad mindre an 4 0  mm b o r t  

Summor . s a s  � summor . s a s  n = 4 6 1 6 8  b e rakn i ng a v  b e r o ende var i ab l e r  

Smac k l a 3 . s a s  � " merging " sma c y t o r . s s d 0 4 + summor . s s d 0 4 � sma c da t a . s s d 0 4 

n = 9 0 7 0 5 ; enda s t  he l a  y t o r  ( de l avhe l = 1 5 3 9 4 ) , nu l l  f o r  b e r o ende b o r t : 

smac da t 2 . s s d 0 4 n = 2 2 7 6 9  

Regre s s i oner go r s  med : 

Smacgyt e . s a s ; s ma c dgv . s a s ; smac a r i t . s a s  
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