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RESEARCH SUMMARY 

Research Paper PNW-266 

Competition for National Forest timber was examined under the as- 
sumption that timber sales have quality aspects influencing how prospective 
bidders judge the potential profitability of a sale. Bidder activity and 
bid prices varied directly with potential profitability and responded either 
to changes in quality aspects or to changes in administrative variables. 

Two issues examined have the potential to alter the administrative 
variables and hence bid prices and bidder activity. The first issue was the 
congressional mandate requiring the use of sealed bidding on USDA Forest 
Service timber sales. In general, sealed bidding increased competition and 
bid prices for National Forest timber in areas that historically have 
experienced relatively limited competition. In areas where competition was 
vigorous, sealed bidding had little impact. Further, there was little 
indication that the mix of oral and sealed bidding implemented in 1977 had 
much impact on overbid compared with the preceding 2 years or that sealed 
bidding had much impact on the incidence of outside bidders. The second 
issue dealt with equity considerations in the Small Business ~dministration 
Set-Aside Program. The USDA Forest Service tries to give equitable treatment 
to large and small firms in administering its sale program. This treatment, 
however, seems highly variable throughout the study area. In some areas, 
set-aside sales had greater potential profitability than open sales, but bid 
prices for these sales did not reflect the increased profitability. In other 
areas, prices for timber on set-aside sales did reflect differences in timber 
quality. 

A related issue examined, which has limited impact on bid prices or 
bidder activity, was the problem of screening sales for collusive activity. 
In general, little indication was found of collusive activity. Most non- 
competitive sales are noncompetitive because they appear to bidders to have 
a low potential profitability. 
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The Forest Service, U.S. Department of Agriculture, is the major 
single supplier of stumpage, accounting for roughly 25 percent of domestic 
wood needs. National Forest timber is sold in open auctions to the highest 
bidder at a price not less than an appraised price determined by subtracting 
cost of production and a margin for profit and risk from the estimated 
selling value of an average mix of products that can be manufactured from 
the timber. Until 1977, ~ational Forest timber sales were conducted 
by the USDA Forest Service using either sealed bidding or oral bidding 
procedures, depending on the competitive situation, business conditions, 
and local preferences, Sealed bidding methods were used in the East and oral 
bidding methods in the West, though not exclusively. Since 1971, the revised 
Small Business Administration Set-Aside Program has limited the bidding on a 
predetermined share of sales to small forest products firms. 

In the past few years, three issues have come to the forefront con- 
cerning bidding practices on National Forest timber sales. The most important 
issue and the most controversial has been the impact of a congressional mandate 
requiring the use of sealed bidding on all sales (U.S. Laws, Statutes, etc- 
1976)- Although not easy to define, the magnitude of the impact was thought 
to be great in areas where oral auctions had been the dominant sale method. 
The second issue has been the problem of establishing procedures for screening 
sales for collusive activity. The congressional action requiring sealed 
bidding also requires "adequate monitoring systems" (U.S. Laws, Statutes, etc. 
1976). The third issue concerning the USDA Forest Service sales program 
deals with equity considerations in the Small ~usiness ~dministration (SBA) 
Set-Aside Program. Large firms contend that the program is biased in favor 
of the small participating firms. Small firms have raised questions about 
the usefulness of the program because of the possibility that set-aside sales 
may cost more than open sales. 

These issues can be concisely stated in three questions: 

1. What was the impact of sealed bidding? 
2. Can sales be screened for unusual bidding patterns? 
3. Are set-aside sales typical of all timber sales? 

The purpose of this paper is to first assess the concerns regarding each 
issue and then to identify hypotheses for evaluating arguments for and 
against each concern. Then the identified hypotheses will be tested and 
policy implications drawn from the results. 

The existing studies on competition for Federal timber (Mead and 
Hamilton 1968, Wiener 1969) provided little help in resolving these issues 
as they were out of date. The only study using recent data was not widely 
available and pertained only to northern Idaho and ~ontana.l/ 

L/~ohnson, Ronald Nils. 1977. Competitive bidding for federally owned 
timber. Ph. D. thesis. Univ. Wash., Seattle. 175 p., illus. 



This study differs from earlier studies in that sales are viewed as 
having quality aspects that influence how prospective bidders judge the 
potential profitability of a sale. Potential profitability is not the sole 
determinant of bidder response; other factors, such as scarcities of local 
raw materials may lead to responses inconsistent with perceived profit- 
ability. In this study, however, bidder activity and bid prices are 
generally assumed to vary directly with potential profitability. The goal 
of analysis then is to examine how bidders (as measured by either amount of 
bid or number of bidders) respond either to changes in the quality aspects 
or to changes in administrative variables, such as the bidding method. 

This study concentrates on Regions 1, 5, and 6 (Northern, pacific 
Southwest, and Pacific Northwest) which account for roughly 83 percent of 
the total National Forest sawtimber harvest. All analyses are conducted 
by appraisal zones.L/ These zones are shown in figure 1 and will be 
referred to as Region 1 zone 2 (northern Idaho and Montana west of the 
Continental Divide), Region 6 zone 1 (eastern half of Washington and 
Oregon), Region 6 zone 2 (western half of Washington and Oregon), Region 5 
zone 3 (northern California), Region 5 zone 1 (west sierra area), and 
Region 5 zone 2 (east Sierra area). 

"Appraisal data are developed for broad zones of similar types of timber 
and operating conditions. Operators in these zones are assumed to have 
similar cost structures and receive about the same prices for products. 

Figure  i n c l  uded i n  the s t  



The format of this paper is to discuss first the available sales data, 
the theory of competition, and background information on bidding practices; 
then each issue and the methods used in the analysis; and last, the policy 
implications as they pertain to the USDA Forest Service sales program. 

Definit ions and Available Data 

The sale price of a National Forest timber sale will be referred to as 
the bid price and is expressed on a per-thousand-board-foot (Scribner) 
basis. The bid price for a particular sale is the weighted average price of 
all species on the sale--where the weighting for each species is based on 
the ratio of the volume of that species to the total sale volume. In this 
study, the bid price is adjusted for road costs for which the purchasers 
receive a credit. The adjusted bid price is commonly referred to as the 
statistical high bid. 

In the past, studies describing the state of competition for Federal 
timber used the bid-appraisal ratio as a measure of competition. For an 
individual sale, this is the weighted average bid price for the timber in a 
given sale divided by the weighted average appraised stumpage price for the 
same timber. The bid-appraisal ratio is used to classify sales as either 
competitive or noncompetitive, depending on the size of the ratio, Mead and 
Hamilton (1968) used the bid appraisal ratio to isolate token bid sales 
where evidence of serious bidding is lacking. They also classified sales 
with only one bidder as noncompetitive, 

In this study, a slightly different price variable is used in classifying 
sales as competitive or noncompetitive. This price variable is bid price 
minus road costs and appraised stumpage. It will be referred to as overbid. 
Overbid was used1 because it provides a cardinal measure of competition, 
That is, it provides an absolute (or real) measure as well as a consistent 
measure. Bid appraisal ratios provide only an ordinal measure in that the 
assigned value is only relative to other sales observed at the same time. 
This distinction is important if differential rates of inflation are 
recognized in the cost and price elements leading to the appraised price 
and in the premium that bidders are willing to pay for the timber on a sale. 

The effects of differential rates of inflation can be illustrated by an 
example. Suppose four sales were equal in size, species, and appeal to 
bidders; one sale was offered each year; there was 10-percent inflationin 
the appraised price; and no inflation in overbid. The changes in major 
variables of interest are shown in the following tabulation: 

Appraised Total Bid-appra i s a l  
Year price Overbid bid r a t i o  - 

(Dollars per thousand board feet)  



As shown, the bid-appraisal ratio declines as a result of inflationary 
changes in the appraised price. This decline illustrates the point implied 
that the bid-appraisal ratio provides only a relative measure at any point 
in time. 

This example could have been constructed to maintain a fixed bid- 
appraisal ratio for each sale if overbid had been assumed to increase in 
real terms at the same rate as the appraised price. The choice, therefore, 
between overbid and bid-appraisal ratio as the better measure of competition, 
depends on what one assumes about differential rates of inflationary changes 
in prices, costs, and total bid. In this study, differential rates of 
inflation are assumed and overbid is used as the measure of competition. 

In this study, sales were defined as noncompetitive if their overbids 
were less than one-half of 1 percent of the average overbid for the ap- 
praisal zone in which the sale is located. For example, a sale taking place 
in fiscal year 1976 would be noncompetitive in Region 6 zone 2 if the overbid 
is less than 59 cents per thousand board feet (MBF). This definition includes 
sales that would be classified as noncompetitive by the bid-appraisal ratio. 
For example, Mead and Hamilton (1968) classified sales as noncompetitive if 
the bid-appraisal ratio was less than 1.01. In the case of Region 6 zone 2, 
the overbid corresponding to a bid appraisal ratio of 1.01 would be ap- 
proximately 32 cents per thousand board feet. 

The analysis of several aspects of the sealed bid issue required that 
each of the six appraisal zones be rated, based on the degree of competition 
generally found on the timber sales in that zone. Mead (1967) used the 
percent of sales he classified as competitive as a measure of competition. 
A similar measure would be the ratio of volume sold in competitive sales to 
the total volume sold. The results of both Wiener's (1969) and Mead and 
Hamilton's (1968) studies suggest an alternative measure of competition-- 
the difference in sale sizes between competitive and noncompetitive sales. 
Both studies considered Region 6 zone 2 as extremely competitive and found 
that for that zone noncompetitive sales were smaller than competitive sales. 
Differences in sale size between competitive and noncompetitive sales were 
tested by a t test to determine whether the mean volume of competitive sales 
were equal to the mean volume of noncompetitive sales.2' The results for 
all three methods are shown in the tabulation: 

/Significant test results require a t statistic of greater than 1.98 
(assuming the number of observations is greater than 120). Unless otherwise 
specified, the 5-percent level of significance is used throughout this 
paper. This means that if the means are equal, the probability of obtaining 
significant results are only 5 percent. 



Percent Percent t-statistic - 
competitive competitive for test of 

Region Zone sales volume means 

Region 6 zone 2 is obviously competitive; Region 1 zone 2 and Region 6 
zone 1 less competitive, No clear-cut distinctions are possible in Region 5 
as the percent measures indicate active competition, but the test of sale 
size means does not support the conclusion. 

The data base for the analysis consisted of National Forest timber sale 
data for fiscal years 1975  and 1976 and calendar year 1977.  Complete records 
are available for each sale made in the National Forest System. For each 
sale, these records include variables identifying the sale, the physical 
characteristics, the costs used in appraising the sale, and the bidders and 
various bid prices. From an empirical standpoint, the sales characteristics 
and cost variables are important because they measure the quality of the 
timber sale, and this may influence bidder activity and bid prices. A list 
of variables available from each sale and used in subsequent analysis 
follows : 

Physical characteristics: 
Volume per acre 
Volume 
Percent major species 
Percent fiber (Region 6 only) 
Haul distance 

Costs and prices associated with the sale: 
Appraised stumpage 
Selling value 
Logg i ng 
Manufacturing 
Road 

Bidder-related variables: 
Number of bidders 
Overbid (price paid minus road costs and appraised stumpage costs) 
Size class of purchaser 

Administrative variables: 
Type of sale--salvage, competitive, or set-aside 
Sale method 
Region, forest, zone, district, and sale number 
Quarter and month of the sale 
Termination period 



This data base w i l l  support statements made about the events during 
1974-77 in  Regions 1, 5, and 6 and inferences about possible events in  
those Regions during nonsampled years. The data base w i l l ,  t o  some degree, 
support statements extrapolating the experience in the sampled Regions t o  
other Regions. These l a t t e r  statements may be subject t o  considerable 
er ror ,  depending on the sale  characteristics in the Regions in  question. 

Some of the data l i s ted  were ei ther  computed or summarized from data 
appearing i n  the sale  records (which are abbreviated facsimiles of the 
standard sales  form 2400-17). The volume-per-acre variable, for example, i s  
computed by dividing t o t a l  sale  volume by the reported sale  acreage. In 
many cases, the reported acreage includes both the area of timber cut plus 
uncut acreage, buffer s t r ips ,  e tc .  This resul ts  in  per-acre figures tha t  
are biased downward, but the bias should be uniform within a given appraisal 
zone since a l l  sales are appraised by common methods. The major species 
variable measures the percent of the t o t a l  sale volume accounted for  by a 
specified species. The specified species varies by appraisal zone as shown 
i n  t h i s  tabulation: 

Zone 

Region 

Pine (except 
lodgepole) 

Pine (except 
lodgepol e) 

Douglas-f i r  

White f i r  

The measure for f iber  i s  the percent of t o t a l  sale  sawtimber not suitable 
for  grades 1, 2 ,  or  3 saw logs, including undersize material, hardwoods, 
and dead and down material. Cost and price variables are volume-weighted 
averages for  each sale  and are expressed on the basis of per thousand board 
measure, Scribner scale. The number-of-bidders variable includes a l l  bidders 
who qualified t o  bid. Other measures of number of bidders were t r i ed ,  such 
as  number of active bidders, but these measures proved t o  be highly cor- 
related. The s ize class  of the purchaser refers  t o  whether the purchaser 
i s  a small business ( less  than 500 employees) or  a large business. Other 
variables need no explanation. 

Two types of sales were deleted from the analysis. F i r s t ,  a l l  sales  
taking place within sustained yield uni ts  were deleted. The timber sales on 
these units e i ther  go t o  a specific firm a t  the appraised price or are 
sold in open competition to  firms who w i l l  process the timber within the 
unit. In e i ther  case, the sales do not re f lec t  a freely operating market. 



There a r e  severa l  of these  areas  i n  the  West, and the  l a r g e s t  involved 
127.5 mi l l ion  f e e t  of timber i n  1977. The second type of s a l e s  dele ted  
was those t h a t  had no bidders. These s a l e s  were dele ted  t o  avoid counting 
them twice a s  many of these s a l e s  a r e  readvert ised and sold. 

I de f la ted  a l l  cos t  and p r ice  data  by the  appropriate value of the  
wholesale pr ice  index--all commodities (1967=100) t o  o f f s e t  the  d i f f e r e n t  r a t e s  
of i n f l a t i o n  i n  each quarter  of the period covered by the data. Admittedly, 
d e f l a t i n g  by the  wholesale p r i c e  index does not  account f o r  a l l  the  i n f l a t i o n  
o r  v a r i a b i l i t y  i n  p r i c e s  o r  cos ts .  ~ e f l a t i n g  does, however, make comparison 
of temporally d i s t i n c t  periods and aggregation over broad periods more 
compatible. 

After  de f la t ion ,  the  values reported i n  t h i s  study should be in te rp re ted  
a s  the  value expressed i n  1967 d o l l a r s  ( t h e  base year of the  index). Further,  
changes between two points  i n  time should be in te rp re ted  a s  a r e a l  change 
s ince  i n f l a t i o n a r y  increases  have been factored out.  The values could be 
converted t o  the  o r i g i n a l  form by multiplying the  value by the  appropriate 
monthly wholesale p r i ce  index ( a l l  commodities). 

The period July  1974 through December 1977 i s  perhaps not  typ ica l  of 
the  post-World War I1 period i n  regard t o  p r i c e  swings i n  f o r e s t  product markets. 
More important, however, t h i s  period i s  not  very d i f f e r e n t  from the  p a s t  
decade. These words of caution should not be in te rp re ted  t o  mean t h a t  the  
study w i l l  lead t o  a typ ica l  r e s u l t s .  Since the  appra i sa l  system follows the  
wholesale lumber p r i c e  index, appraised p r i c e  has moved up and down (as  
shown i n  f igure  2 )  so  t h a t  the  e f f e c t  on how bidders respond t o  s a l e  char- 
a c t e r i s t i c s  i s  l a rge ly  unaffected. 

Figure 2.--Appraised p r ice ,  overbid, and to ta l  b i d  i n  Region 6 zone 2 .  



ECONOMIC THEORY AND TIMBER MARKETS 
Stumpage markets are frequently assumed to be competitive; that is, 

buyers and sellers interact to establish prices that reflect the underlying 
supply and demand forces. Mead (1966), however, has argued that markets for 
Federal timber are largely oligopolistic (characterized by a small number of 
participants) and may lead to markets that diverge from the competitive 
market model most frequently used by economists. Irland (1976), on the 
other hand, has argued that forest products markets are workably competitive 
with low buyer concentraeion, responsive competitive pricing, and an absence 
of supranormal profits. 

A brief introduction to how markets for Federal timber compare with the 
competitive market model may help in understanding opposing viewpoints on 
the competitiveness of National Forest timber sales. Throughout this study, 
competitive stumpage markets are assumed. A competitive market model assumes 
that neither the buyer nor the seller can influence price through the sizes 
of their purchases or sales. The most important criterion for determining a 
competitive market has traditionally been multiplicity of traders (Stigler 
1966), but the possibility that a number of traders might collude has led to 
other conditions. These conditions are perfect knowledge, product homo- 
geneity, and product divisibility. 

Both Mead (1966) and Irland (1976) recognize that the number of partici- 
pants in Federal timber markets are limited by the spatial dispersion of timber 
resources and the forest products industry. In some areas, this may lead to 
stumpage markets that are divergent from the competitive norm. Domination 
by a single firm in a particular location, however, is offset by the hetero- 
geneity of the firms bidding on the timber. These firms differ in size, 
product lines, and cost structures. Another factor that may tend to counter- 
act one firm's dominating any particular market is the heterogeneous nature 
of timber sales. Many firms are equipped to handle certain species and 
grades, and there is little benefit in purchasing sales not having the 
species or grades needed. 

On the other hand, some firms may pursue a preclusive bidding strategy 
to prevent certain firms from becoming established in an area. Since there 
are no restrictions (except those regarding log exports or the Set Aside 
Program) on subsequent sales of unwanted species and grades, a firm could 
buy a sale for which it has few or no plans for processing and sell the logs 
on the open market. In that way, one firm could control who gets the logs 
but not necessarily the price paid for the logs. 

One might expect sellers of stumpage, in many areas only the USDA Forest 
Service, to exercise considerable power to deviate from the competitive 
norm. For practical purposes, the USDA Forest Service seems to exercise 
little market power, having diminished its potential strength through an 
appraisal system oriented toward fair market values, open bidding, and by 
offering a wide spectrum of timber sizes and quality. 



The first of Stigler's (1966) additional conditions deals with the 
extent of available information, which in the case of National Forest timber 
sales is considerable. The USDA Forest Service makes available to each 
interested bidder a complete description of the sale, including the ap- 
praisal of the net stumpage price. In addition, the oral bidding methods 
used by the USDA Forest Service in the West allows for instantaneous adjust- 
ment in assessing how other firms value a particular sale. Although data 
exist showing how firms have bid in the past and data exist for uncut 
volumes under contract by each firm, few firms seem to make use of the 
information. Nevertheless, the competitive market model requires only the 
availability of relatively complete information and does not make any 
assumptions about how it is used by individual firms. 

The second condition is product homogeneity, which in forestry is 
measured within species, log grades, and size classes and between different 
landowners. The USDA Forest Service generally sells the same species and 
grades of logs as are available from other sources. Forest products are 
characterized by a high level of product homogeneity as the bulk of forest 
industry output is concentrated in commodity grade items and sold under 
industrywide grading standards. Perhaps the only distinction some ~ational 
Forest sales might enjoy is a higher volume of old growth, which might 
command a slight premium in some uses. 

The concern about product divisibility (the third condition) complements 
the concern about product homogeneity. It is not enough to just have in- 
dividual units that are highly substitutable for one another, but each unit 
must also be divisible. National Forest timber sales certainly meet this 
condition. Once sold, a timber sale consists of a number of logs, each of 
which can be either processed by the firm purchasing the sale or sold to 
other firms. 

Another characteristic of timber markets that can influence competition 
is the suitability of various disposal policies for the market conditions 
encountered in forest products markets, Most National Forest timber is sold 
in open auctions by either oral or sealed bidding procedures. Oral auctions 
have both good and bad aspects from an economic standpoint. On the good 
side, they have the potential to lower the buyer's cost of preparing a bid 
since buyers can adjust bids as information is gained during the bidding 
process. The negative aspects largely involve the potential for collusive 
activity, which would lead to lower prices and misallocation of resources. 
Some economists assume that these negative aspects could be minimized by 
using sealed bidding rather than oral auctions. Sealed bidding has also 
been proposed as a deterrent to preclusive bidding (Mead 1967). 



BACKGROUND INFORMATION ABOUT BIDDING 

A factor that has probably influenced expectations about bidder 
behavior has been that most of the past empirical studies have dealt only 
with Region 6 zone 2, which appears to be generally atypical when compared 
with the other appraisal zones included in this study.  his points out the 
need for caution in extrapolating the results discussed throughout this 
report to appraisal zones not covered in the report. 

This section presents a discussion of a number of relationships describing 
how bidders might respond to variables, such as volume and other physical 
sale characteristics, costs, and administrative characteristics. In this 
study, these relationships were used to form expectations of how bidders 
might respond to changes in the USDA Forest Service timber sales program, 
such as the introduction of sealed bidding. Three relationships are dis- 
cussed in this section: the mutual relationships between overbid and other 
sales characteristics, the effect of sale size on major sale characteristics, 
and the differences between competitive and noncompetitive sales. 

The numerical results for analyses of the sale size and competitive and 
noncompetitive sales are given in appendix 1, tables 8-19. 

The Measurement of Competition 

In the introduction, overbid was assumed to provide a more rigorous 
measure of competition than bid-appraisal ratio for National Forest timber 
sales. The choice was based on how inflationary cost and price increases 
might affect the appraised price. The basic assumption was that there were 
no inflationary increases in overbid in the period covered by the data. In 
this section, the hypothesis that there were no real increases in overbid is 
tested for Region 6 zone 2. Since all data are deflated, we are concerned 
only with the relative real increases in the various variables. Region 6 
zone 2 was chosen because of the large number of sales that take place 
throughout the year. 

Monthly averages for Region 6 zone 2 were computed from the data for 
appraised price and overbid. Total bid was then computed as the sum of 
appraised stumpage and overbid. The test of the hypothesis required esti- 
mates of real increases over time. These increases were estimated by 



f i t t i n g  the various variables as a  function of time and usinq a  semi- 
logarithmic functional form. The coefficient on time was then interpreted 
3s the monthly rate of real increases . /  The equations for appraised price, 
overbid, and to ta l  b i d  are shown i n  table 1. 

Table 1--Estimated relationships between major sale  variables and time 

Equation 
coef f i c i en t sY 

Variable Monthly increase 

Percent 

Appraised price 

Over bid 

Total bid 

Li~umbers i n  parentheses are student t values. 

%/The particular semilogarithmic form f i t t e d  was (for overbid (OB) ) : 

Log OB=B +B time; 
1 2  (1) 

where 

log i s  the natural logarithm, 
time i s  an index of monthswith July 1974=1, 
B is the intercept coefficient,  and 
1 

B is  interpreted as  e ( l + i )  where i is  the 
monthly ra te  of increase. 

I 

Taking the antilog of B ( B 2 ) ,  we can solve the relationship: 
2 

I 

B =l+i; 
2 ( 2 )  

f 

i = B  -1; 
2 ( 2 4  

where i i s  the monthly ra te  of increase in overbid.   his procedure is 
described in  more de ta i l  in  Johnston (1972). 



The hypothesis was accepted that the coefficient on time in the 
equation for overbid was statistically insignificant; that is, based on the 
t statistic the estimated coefficient of B is in all likelihood equal to - 2 zero. Equations were also estimated for appraised price and total bid, and 
the coefficients on time were statistically significant. Since the rate of 
increase in overbid remains unchanged, the rate of increase in total bid 
should be less than the rate of increase in appraised price. This conten- 
tion is supported by the ,equations in table 1. 

The lack of any consistent real price increases in overbid supports the 
assumption made in the introduction. The implication is that bidders did 
not change their real perceptions of the relationship between sale character- 
istics and overbid. Perhaps the rapid increases in appraised prices acted 
to retard changes in overbid. Regardless, bidders seem able to adjust total 
bid quickly to reflect real changes in costs and product prices. 

Relationship Between Overbid and Other Sale Characteristics 

Expectations about bidder response can be formed by computing the 
mutual relationships between overbid and various sale characteristics. One 
way to do this is to compute correlation coefficients. These measure the 
degree of closeness of the linear relationship between two variables. Cor- 
relation coefficients are pure numbers without units or dimensions and lie 
between -1 and +1. Positive values indicate a tendency of two variables to 
increase together, whereas negative values indicate that large values of one 
variable are associated with small values of the other variable. 

In terms of how bidders respond, the most useful correlation coef- 
ficients are those between overbid and the various sale characteristics. 
These are shown in table 2. There are no standards that describe desirable 
levels for the correlation coefficients, nor is there anyway to judge whether 
correlations between variables are real or not. Each field of investigation 
has its own range of coefficients. The highest coefficients, by far, are 
those for the relationship between overbid and number of bidders. In general, 
overbid declines on salvage sales, set-aside sales, or sales with a high 
appraised stumpage price. Overbid increases as sales become larger, have 
higher manufacturing costs (which is a proxy for species and log grades), 
and have a greater volume per acre. correlation coefficients were computed 
between each possible pair of variables, and complete tables (by appraisal 
zone) are shown in appendix 2. 

In addition to their usefulness in forming expectations, correlation 
coefficients play an important role in statistical analysis. The use of 
statistical techniques involving more than one explanatory variable assumes 
that these variables be independent; that is, no mutual relationship 
exists between explanatory variables. If independent variables are highly 
correlated, a loss of precision may result. In practice, this assumption is 
interpreted to mean high collinearity (correlation coefficients approaching 
one) should be avoided. Modest correlation between explanatory variables is 
usually ignored since it may be due to their common relation to a third 
variable. 



Table 2--Correlation coefficients between overbid and 
major sale characteristics 

Region 5 Region 6 
Sale Region 1 

characteristics Zone 2 
Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 

Volume per acre 
Salvage status 
Set-aside status 
Volume 
Major species 
Appraised stumpage 
Road costs 
Logging costs 
Manufacturing costs 
Number of bidders 
Fiber 
Selling value 
Competitive status 
Termination period 

The Influence of Sale Size 

Sale size as a proxy for sale profitability affects a number of sale 
characteristics, such as overbid, road costs, logging costs, number of 
bidders, and set-aside, salvage, or competitive status. I examined these 
relationships using the sale data for fiscal years 1975 and 1976 stratified 
into the seven sale-size classes shown in the tabulation: 

Sale-size class Volume 

(Thousand board feet) 



Smaller s a l e s  were more c l o s e l y  s t r a t i f i e d  because t h e  r e l a t i o n s h i p  between 
s a l e  s i z e  and most s a l e  c h a r a c t e r i s t i c s  has  t r a d i t i o n a l l y  been assumed t o  be 
hyperbolic .  Resul t s  f o r  t h e  s i x  a p p r a i s a l  zones a r e  shown i n  t a b l e s  14-19 i n  
appendix 1. 

Overbid i s  o f t e n  assumed t o  vary d i r e c t l y  wi th  s a l e  s i z e  bu t  a t  a 
diminishing r a t e .  The a c t u a l  r e l a t i o n s h i p  ( f o r  f i s c a l  year  1975-76 d a t a )  
i s  shown i n  f i g u r e  3 f o r  t h e  s i x  a p p r a i s a l  zones. The p r i o r  s tatement  
f i t s  Region 6 zone 2 b e s t .  For t h e  remaining a r e a s ,  overbid seems h ighly  
e r r a t i c  on smal le r  s a l e s .  On s a l e s  over 5 mi l l i on  board f e e t ,  overbid seems 
r e l a t i v e l y  i n s e n s i t i v e  t o  s a l e  s i z e .  

Road c o s t s ,  l i k e  overbid,  a r e  f requent ly  assumed t o  vary d i r e c t l y  with 
s a l e  s i z e ;  t h e  f i s c a l  year  1975-76 da ta  support  t h i s  content ion.  I n  nea r ly  
a l l  zones, road c o s t s  pe r  thousand board f e e t  i nc rease  r ap id ly  a s  s a l e  s i z e  
inc reases  u n t i l  s a l e  s i z e  exceeds 2 mi l l i on  board f e e t .  Then t h e  r e l a t i o n -  
s h i p  between s a l e  s i z e  and road c o s t s  i s  nea r ly  f l a t .  Region 6 zone 1 is  
t h e  exception. There t h e  r e l a t i o n s h i p  i s  roughly l i n e a r  throughout t h e  
range of  s a l e  s i z e s .  

Road c o s t s  have a l s o  been suggested a s  having a depressing inf luence  on 
t h e  b i d  p r i c e  (Ho 1963). HO'S suggest ion was t e s t e d  f o r  Region 6 zone 2 
us ing  t h e  f i s c a l  year  1975-76 d a t a  s t r a t i f i e d  by s a l e  s i z e .  I f  h i s  sug- 
ges t ion  i s  c o r r e c t ,  then s a l e s  with low road c o s t s  should have higher  
overbids than s a l e s  with higher  road cos t s .  

Each s a l e  s i z e  s t ra tum was divided i n t o  a low and a high road c o s t  
group. The average road c o s t  pe r  thousand board f e e t  f o r  each s t ra tum was 
used a s  t h e  c r i t e r i o n  f o r  d iv i s ion .  The average road c o s t s  pe r  thousand 

F igu re  3 . - -Re la t ionsh ip  o f  o v e r b i d  
and s a l e  s i ze .  

\ 
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k ~ e ~ i o n  5 zone 1 

------ . Region 6 zone 1 
I-. / - -I 

I- 
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4 8 I2 16 20 24 
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board f e e t  f o r  each group and t h e  average overbid f o r  each group a r e  shown 
i n  t a b l e  3.  A &-test was used t o  compare t h e  average overbids f o r  each 
group; i n  genera l ,  road c o s t s  appear t o  have only an e r r a t i c  e f f e c t  on 
overbids. The second sa le-s ize  c l a s s  i s  the  only one i n  which road c o s t s  
may depress overbids. I f  the  d i f fe rences  i n  s a l e  s i z e  a r e  ignored, then i n  
some zones high road c o s t s  may d e t e r  bidding i n  t h a t  noncompetitive s a l e s  
have higher road cos ts .  

Table 3--Data f o r  t e s t i n g  the  e f f e c t  of road c o s t s  on overbid 

Average 
Sale-size road 

Low road c o s t s  High road c o s t s  

c l a s s  c o s t s  
Costs Over bid Costs Over bid 

Dol lars  per thousand board f e e t  

Logging c o s t s  a r e  o f t e n  assumed t o  vary inverse ly  with s a l e  s i z e  i n  
t h a t  smaller  s a l e s  a r e  expected t o  have high logging c o s t s  because of the  
i n i t i a l  se tup  cos t s .  This i s  t r u e ,  however, only i n  Region 6. In  o the r  
Regions, logging cos t s  genera l ly  increase  a s  s a l e s  become l a r g e r  and may 
r e f l e c t  d i f f e r e n t  logging systems on l a r g e r  sa les .  

Most people have assumed t h a t  t h e  i n t e n s i t y  of bidding f o r  timber s a l e s  
increases  a s  s a l e  s i z e s  ge t  l a rge r .  When number of bidders qual i fy ing t o  
b id  is  used a s  a proxy f o r  the  i n t e n s i t y  of bidding, t h i s  assumption is 
t rue .  The increase  i n  t h e  number of bidders from the  smal les t  t o  the  
l a r g e s t  sa le-s ize  c l a s s  ranges from 30 percent  i n  Region 6 zone 1 t o  
164 percent  i n  Region 6 zone 2. This increase  i n  number of bidders is 
r e f l e c t e d  i n  the  higher overbids on l a r g e r  s a l e s  a s  these  two s a l e  character-  
i s t i c s  vary d i r e c t l y  with each other .  

Three va r i ab les  ind ica te  how the  s a l e  w i l l  be administered. The f i r s t  
ind ica to r  i s  whether the  s a l e  i s  f o r  salvage o r  not.  A s  might be expected, 
salvage s a l e s  a r e  concentrated i n  the  smaller  s i z e s  and, t o  some ex ten t ,  
depress overbid and bidder pa r t i c ipa t ion .  The second ind ica to r  i s  t h e  
percent  t h a t  a re  Small Business Administration set-aside sa les .  Conceptually, 



this program offers typical sales to qualified firms./ In most of the 
six zones studied, set-aside sales were concentrated in the 2- to 8-million- 
board-foot-sale size classes. In Region 6 zone 2, the program was concen- 
trated in the 5- to 8-million-board-foot-sale class. The third indicator is 
competition; it will be discussed in more detail in the next section. 

Competitive and Noncompetitive Sales 

In terms of published studies, Mead (1966) was the first to make a 
practical distinction between competitive and noncompetitive sales. This 
latter class of sales included both one-bidder and token bid sales. Mead 
(1966) initially attributed noncompetitive sales to either implicit or 
explicit collusive practices; in a later article (1967), he proposed that 
industry characteristics--such as fixed investments, immobile resources, size 
and heterogeneity of sales, and dependency on specific resources--would lead 
to conditions conducive to noncompetitive sales. 

The emphasis in this section is on determining the characteristics of a 
noncompetitive sale. This assumes that noncompetitive sales somehow differ 
in either physical or administrative characteristics in such a way that 
prospective bidders evaluate those sales as being less desirable. The 
possibility that bidders might collude is addressed in a later section. 

Each sale was classified as either competitive or noncompetitive by the 
criteria discussed in the section, "~efinitions and Available Data." What 
type of sales are noncompetitive? The answer to the question varies by the 
relative competitiveness of each zone. In zones characterized by a rela- 
tively low degree of competition (Region 1 zone 2 and Region 6 zone l), there 
is little difference in sale size between competitive and noncompetitive 
sales; but the noncompetitive sales are inferior in most other aspects. That 
is, volume per acre and selling values are lower, but road and logging costs 
are higher on noncompetitive sales. In Region 5 (characterized by moderate 
competition), noncompetitive sales are slightly smaller than competitive 
sales, but the appraised stumpage price is higher on noncompetitive sales. 
The differences in costs and sale quality characteristics is mixed, making it 
difficult to judge why the sales are perceived by bidders as undesirable and 
suggesting that perhaps other, unmeasured factors influence the bidders. In 
Region 6 zone 2 (characterized by intense competition), noncompetitive sales 
are much smaller and less attractive in that they have lower volumes per 
acre, higher incidence of salvage sales, and higher logging costs. Complete 
results are given in tables 8-13, appendix 1. 

/Forest Service Manual 2431.17--2. U. S . Department of Agriculture, 
Washington D. C . 



RECENT SALES-RELATED ISSUES 

The focus of t h e  remainder of t h i s  r epor t  i s  the  empirical  examination 
of recent  sa le- re la ted  i ssues .  These i s sues  a r e  the  impact of sealed bidding, 
the  type of s a l e s  being offered  a s  se t -as ide  s a l e s ,  and the  opportunity f o r  
monitoring sa les .  Each of the  th ree  major cont rovers ies  w i l l  be examined 
independently. A l l  analyses use the  common da ta  base described i n  the  sec t ion ,  
"Defini t ions and Available Data," and a l l  r e s u l t s  from t h e  various analyses 
a r e  presented i n  appendix 1. Throughout t h i s  sec t ion ,  a g r e a t  dea l  of r e l i ance  
i s  placed on forming expectat ions,  such a s  those discussed i n  the  previous 
sect ion.  The pol icy  implicat ions evolving from these  controversies a r e  
discussed i n  the  l a s t  sec t ion ,  

The Sealed Bid Issue 

During the  p a s t  two decades, National Fores t  timber s a l e s  have used 
e i t h e r  o r a l  o r  sealed bidding procedures, depending on l o c a l  preferences.  
The r u l e  of l o c a l  preferences was changed suddenly i n  the  f a l l  of 1976 when 
a last-minute addi t ion  t o  the  National Fores t  Management Act (U.S. Laws, 
S t a t u t e s ,  e t c ,  1976) required the  use of "sealed bidding on a l l  s a l e s  except 
where the  Secretary [of ~ g r i c u l t u r e ]  determines otherwise by regulat ions."  
This mandate was a reac t ion  t o  the  p o t e n t i a l  f o r  col lus ion on o r a l  bidding 
f o r  National Fores t  timber. 

Proponents of o r a l  bidding responded by arguing t h a t  sea led  bidding 
threatened many western communities dependent on Federal timber. Senator 
Packwood's descr ip t ion  of the  problem posed by universa l  use of sealed 
bidding was typ ica l .  He s a i d  (Congressional Record, p. S 17278, 9/30/76): 

I n  many a reas  of Oregon t h e r e  i s  only one lumbermill i n  
a town. The town depends upon t h e  m i l l  f o r  employment. When 
the  m i l l  owner knows t h a t  he i s  going t o  be s h o r t  of timber, 
he w i l l  go o u t  and b id  t o  the  sky, i f  necessary, t o  keep t h a t  
m i l l  going. And so long a s  the  bidding i s  open, he knows how 
high he has t o  go. But when t h e  b ids  a r e  sealed,  t h a t  owner 
may pu t  i n  what he regards a s  a very high b id ,  but  i f  f o r  
some reason somebody b i d s  higher,  t h a t  owner does not  g e t  the  
timber and the  m i l l  shuts  down. 

What you end up with i s  a m i l l  ou t  of timber and a town 
out  of jobs s o l e l y  because sealed b ids  r a t h e r  than open b ids  
a r e  used. 

Proponents of sealed bidding c i t e d  the  strong indica t ions  of co l lus ive  
p r a c t i c e s  i n  areas  i n  which o r a l  auct ions  have been the  predominant bidding 
method. In  addi t ion ,  they claimed t h a t  Government income would l i k e l y  
increase  i f  sealed bidding were required. 



The debate led to congressional action in 1978, amending the National 
Forest Management Act to return to historical bidding methods (U.S. Laws, 
Statutes, etc. 1978). Key arguments of the proponents of oral bidding were 
community stability and the impact of nonlocal bidders. 

The impact of sealed bidding on stumpage prices was an integral part of 
the issue over bidding practices. For example, in areas where the markets 
are competitive, sealed bidding was seen as having little effect on prices. 
Sealed bidding, however, was proposed as a means of increasing competition 
and prices in areas where little competition existed. 

The preceding discussion introduces several questions involving 
sealed bidding as it affects the competition for timber: 

1. Did the method of bidding influence timber prices in areas 
characterized by competition or by little competition? 

2. Did the mix of sealed and open bidding methods in 1977 result 
in higher prices than those observed prior to the switch to sealed bidding? 

3. Did the use of sealed bidding during 1977 lead to a higher 
incidence of nonlocal bidders? 

The following sections present analyses of each of these questions. 

THE INFLUENCE OF BIDDING METHOD ON BID PRICES 

During 1977 the USDA Forest Service offered both oral and sealed bid 
sales. The proportions of each method varied from Forest to Forest, de- 

6/ pending on the regulations governing the implementation of sealed bidding.- 
The two groups of sales (oral and sealed bid) were treated as two independent 
samples, and the differences in the means of various sale characteristics 
were tested (using a - t-test) for significance. 

One question which generated considerable interest was the impact of 
sealed bidding on stumpage prices represented here as overbid. The impact 
was hypothesized to differ between competitive and noncompetitive areas. 

In competitive areas, no difference in overbid was expected between 
bidding methods. In noncompetitive areas, a significant difference was 
expected between bidding methods. The results, in general, did not 
support the hypotheses. Region 6 zone 2 was the only Region in which sealed 
bidding resulted in a significant difference in overbid, and this was 
contrary to what was expected since this zone is competitive. The dif- 
ferences in overbid per thousand board feet are shown in the tabulation: 

"These regulations were given in the Federal Register (1977). 



Appraisal zone 

Region 

(Do l l a r s )  

The minus s igns  i n d i c a t e  t h a t ,  on t h e  average, overbids on o r a l  auc t ion  
s a l e s  were higher  than on sea led  b ids .  Complete r e s u l t s  a r e  given i n  
t a b l e s  20-25, appendix 1. 

The incongruous na ture  of t hese  r e s u l t s  can be b e t t e r  understood 
by examining t h e  d i f f e rences  i n  s a l e  s i z e  between o r a l  and sea l ed  b ids .  
The d i f f e rences  a r e  shown i n  t h e  t abu la t ion :  

Zone 

Region 

(Thousand board feet) 

I n  every zone, o r a l  s a l e s  a r e  l a r g e r  on t h e  average than those of fered  
under sea led  bidding. This suggests  t h a t  d i f f e rences  i n  s a l e  s i z e  may 
d i s t o r t  comparisons of overbid f o r  s ea l ed  b i d  vs. o r a l  auc t ion  s a l e s .  

To improve the  s e n s i t i v i t y  of the  ana lys i s ,  I s t r a t i f i e d  the  d a t a  by 
s a l e  s i z e  i n t o  th ree  groups: 0-2, 2-8, and 8+ mi l l i on  board f e e t .  This i s  
roughly t h e  same procedure Johnson used when he s p l i t  s a l e s  i n t o  two 
groups based on road c o s t s  ( see  footnote  1). He argued t h a t  s ea l ed  
bidding would produce h igher  p r i c e s  on s a l e s  where t h e  b idders  had 
d i f f e r e n t  c o s t  s t r u c t u r e s .  Sa les  with higher  road c o s t s  would a t t r a c t  
l a r g e r  and more e f f i c i e n t  b idders  who could a f fo rd  t o  pay more f o r  a 
s a l e .  I n  t h i s  a n a l y s i s ,  s ea l ed  bidding i s  expected t o  have a g r e a t e r  
impact on l a r g e r  s a l e s  s i n c e  road c o s t s  vary d i r e c t l y  with s a l e  s i z e .  



When we cons ider  t h e  e f f e c t s  of  s a l e  s i z e  and t e s t i n g ,  t h e  two 
sea l ed  b i d  hypotheses l e a d  t o  t h e  r e s u l t s  shown i n  t a b l e  4. Complete 
r e s u l t s  a r e  given i n  t a b l e s  26-42, appendix 1. Sealed bidding r e s u l t e d  
i n  h igher  overbids on s a l e s  between 2 mi l l i on  and 8 m i l l i o n  board f e e t  
i n  both zones cha rac t e r i zed  by l i t t l e  competit ion.  his is  t h e  most 
common s a l e  s i z e ,  and t h e  r e s u l t s  f o r  Region 1 zone 2 support  ~ o h n s o n ' s  
f i nd ing  f o r  t h e  same a r e a  ( see  footnote  1). I n  a d d i t i o n ,  sea led  b iddins  
l e d  t o  h igher  overbids on t h e  sma l l e s t  and l a r g e s t  s a l e s  i n  Region 6 
zone 2. These r e s u l t s  were n o t  expected i n  Region 6 zone 2 and sugges t  
t h a t  i f  t h e  degree of competi t ion f o r  each Region had been assigned by 
s a l e  s i z e ,  t h e  r e s u l t i n g  c l a s s i f i c a t i o n  would have been d i f f e r e n t  f o r  
t h e  smal le r  s a l e s  i n  Region 6 zone 2. Elsewhere, s ea l ed  bidding l e d  t o  
h igher  overbids,  b u t  t h e  r e s u l t s  were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

Table 4--Differences i n  overbid per thousand board feet  
by sale size11 

Zone 1, by Zone 2 ,  by Zone 3 ,  by 
sale size sale size sale s ize  

Reg ion 

L/The plus sign or minus  sign signifies whether the overbid on sealed bid sales was 
greater than or less  than the overbid on oral bid sales. Sale size 1 i s  0-2 million 
board feet;  sale size 2 i s  2-8 million board feet ;  sale size 3 i s  8+ million board feet .  

HISTORICAL  B IDDING PATTERNS VERSUS A  M I X  OF 

ORAL AND SEALED B IDDING METHODS 

The USDA Fores t  Serv ice  d i d  n o t  u n i v e r s a l l y  adopt s ea l ed  bidding 
b u t  r a t h e r  implemented a mix of bidding methods i n  1977, r a i s i n g  t h e  
ques t ion  of whether the  mix of bidding methods led  t o  higher 
overbids.  This  ques t  ion i s  formalized i n  t he  following hypothesis.  The 
mix of bidding methods used i n  1977 r e s u l t e d  i n  h igher  overbids than t h e  
mix of bidding methods p reva len t  before  t h e  congressional  action--U.S. 
Laws, S t a t u t e s ,  e t c .  (1976) . 

The hypothesis  was t e s t e d  by determining i f  t h e  i n t roduc t ion  of a 
l a r g e  number of s ea l ed  b i d s  caused a s h i f t  i n  t h e  r e l a t i o n s h i p  between 
overbid and s a l e  c h a r a c t e r i s t i c s  and between overbid and b idder  behavior.  
That r e l a t i o n s h i p  can be expressed a s  



where 

y is the overbid, 
7/ Z is the sale characteristics,- 

B is the number of bidders, and 
C. is the coefficient for the ith variable. 
1 

The estimation of this relationship is complicated by seemingly 
erratic movements in forest product prices and costs even though they 
have been deflated by the wholesale price index. Figure 2 illustrates 
how the overbid for Region 6 zone 2 varied during the 3-year period 
included in this study. A monthly time trend was added to the model to 
further explain the shift in prices over time. This time trend is a 
sequential index of the month and year that the sale occurred. 

A technique developed by Chow (1960) and later described by 
Johnston (1972) was used to test the hypothesis that the 1977 mix of 
bidding methods resulted in higher overbids than the mix of bidding 
methods prevalent before. Essentially, the test involves fitting a 
regression to the observations in the first period (fiscal years 1975 
and 1976) and then pooling the data from the first period with the data 
from the second period (calendar year 1977) and estimating a second 
regression relationship from the combined data set. The test statistic 
is then a ratio of the residual sum of squares/ from the two estimated 
relationships. Test results for the six appraisal zones are shown in 
appendix 3; they led to the rejection of the hypothesis that the relation- 
ship betweep overbid and both sale and bidder characteristics shifted 
between the base period and calendar year 1977. 

THE OUTSIDER QUESTION 

The introduction of sealed bidding threatened to limit the effective- 
ness of established firms in an area controlling access of new or outside 
firms (those whose processing facilities are located outside the local 
community) to localized timber markets. Thus, the arguments against 
sealed bidding revolved around the probable impact of outside bidders 
and were often stated in conjunction with concerns about community 
stability. The scenario often described was that outside bidders could 
materially affect a community which was dependent on the local forest 
products industry for employment if that industry was dependent on 
public timber as a raw material source. 

l/Includes both physical and cost characteristics listed on page 5. 

8/In this case, the residual sum of squares measures the portion of 
the overall dispersion of observed overbids not explained by the estimated 
lines of regression. 



Opponents of  s ea l ed  bidding argued t h a t  o u t s i d e r s  a r e  more of a 
problem under sea l ed  bidding. A l l  19 National  Fores t s  i n  ~ e g i o n  6 were 
surveyed t o  i n v e s t i g a t e  t h i s  p o s s i b i l i t y .  The survey covered t h e  base 
pe r iod  ( f i s c a l  years  1975 and 1976) when o r a l  auc t ions  were t h e  p reva len t  
s a l e s  method and t h e  f i r s t  9 months of 1977 when sea l ed  bidding was common. 
Each bidder  on each s a l e  was c l a s s i f i e d  a s  e i t h e r  an expected b idder  o r  
an unexpected b idder  (an o u t s i d e r ) ;  whether t h e  primary manufacturing 
f a c i l i t i e s  of each b idder  were loca ted  wi th in  t h e  ad jacent  dependent 
community was a l s o  determined .9/ 

The o u t s i d e r  d a t a  base w a s  used t o  t e s t  t h e  hypothesis  t h a t  
t h e  incidence of ou t s ide  b idders  remained e i t h e r  unchanged between 
t h e  two pe r iods  o r  t h e  mean of  t h e  second per iod  was l e s s  than t h e  
f i r s t .  The a l t e r n a t i v e  hypothesis  was t h a t  t h e  incidence of o u t s i d e r s  
was higher  i n  t h e  second per iod  ( cha rac te r i zed  by sea l ed  b idding) .  
The a n a l y s i s  was conducted by computing f o r  each Fores t  and f o r  each 
time per iod  t h e  average number of o u t s i d e r s  on each s a l e .  

Across t h e  Region, s ea l ed  bidding d i d  not  l e a d  t o  a h igher  
incidence of o u t s i d e r s ,  a s  t h e  regionwide average of 0.4 o u t s i d e r  on 
each s a l e  was roughly t h e  same i n  t h e  base per iod  and i n  1977. A s  
might be expected, t h i s  regionwide average v a r i e s  widely between 
ind iv idua l  Fores t s  and may be r e l a t e d  more t o  timber supply than 
s a l e  method. Fores t s  i n  Region 6 zone 1 gene ra l ly  have a h igher  
incidence of o u t s i d e r s  than t h e  Fores t s  i n  Region 6 zone 2 ( t a b l e  5 ) .  

A t t e s t  was used on t h e  hypothesis  concerning d i f f e rences  
between t h e  average number of ou t s ide  b idders  i n  each per iod  f o r  
each Fores t  and a p p r a i s a l  zone. The hypothesis  was r e j e c t e d  only i n  
Region 6 zone 2 where t h e  average number of o u t s i d e r s  on each s a l e  
increased  from 0.29 t o  0.35. The f i r s t  hypothesis  was n o t  r e j e c t e d  
i n  Region 6 zone 1 o r  i n  t h e  Region a s  a whole, For ind iv idua l  
Fores t s ,  t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  i n  seven Fores t s ,  Of 
t h e  seven, t h r e e  Fores t s  (Wenatchee, Mount Baker-Snoqualmie and 
Gifford  Pinchot)  experienced a dec l ine  between t h e  base per iod  and 
1977. This dec l ine  was i n c o n s i s t e n t  with the  genera l  expecta t ion  
t h a t  sea led  bidding l eads  t o  g r e a t e r  oppor tun i t i e s  f o r  o u t s i d e r s .  
Three Fores t s  i n  southwest Oregon experienced an inc rease  i n  out-  
s i d e r s  a s  d i d  t h e  Ochoco National  Fores t  i n  zone 1. 

' F e d e r a l  Regis te r  (1977) d e f i n i t i o n :  'Adjacent dependent community' 
means an a r e a  wi th  common s o c i a l  and economic i n t e r e s t s  bounded by es tab-  
l i s h e d  d a i l y  marketing and workforce connecting p a t t e r n s ,  and encompassing 
one o r  more primary wood product  manufacturing f a c i l i t i e s  loca ted  wi th in  
o r  ad jacent  t o  a s p e c i f i c  a rea  of National Fores t  timber upon which it i s  
dependent f o r  i t s  timber supply and where 10 percent  o r  more of t h e  com- 
munity workforce i s  employed i n  t h e  primary manufacture of wood products ,  
inc luding  logging and log  t r a n s p o r t a t i o n ,  and National  Fores t  timber 
accounted f o r  a t  l e a s t  30 percent  of t h e  timber used i n  t h e  primary wood 
product  manufacturing f a c i l i t i e s  i n  t h e  l a s t  5 calendar  yea r s . "  



Table 5--Average number of outsiders bidding on sales  i n  Region 6 

1975-76&/ 1 9 7 7 1  
National Forest 

and zone 
Standard Standard 

Average deviation Average deviation 

Deschutes 
Fremont 
Malheur 
Ochoco 
Okanogan 
Umat i l l a  
Wallowa-Whi tman 
Wena tchee 
Winema 
Colville 
Region 6 zone 1 

Gifford Pinchot 
Mount Baker-Snoqualmie 
Mount Hood 
Olympic 
Rogue River 
Siskiyou 
Siuslaw 
Umpqu a 
Willamette 
Region 6 zone 2 

Region 6 ,406 ,709 ,389 ,616 

L10ral bidding was the predominant sale  method. 

?/sealed bidding and ora l  bidding were both used. 

In southern Oregon, as  well as other areas, some outsiders were 
actually firms located within the adjacent dependent community but they 
had not bid previously on sales in  the area, 

The impact of outsiders i s  commonly thought of as  increasing bid 
prices as  local bidders attempt t o  prevent entry of outsiders into an 
area or as  the outside bidder pays an excessive premium t o  gain entry, 
The impact of outsiders on bid prices can be examined by combining 
the outsider data base with the sale  data used in the other analyses 
and then test ing the hypothesis tha t  the presence of outsiders led to  
more intense bidding and higher overbids. 



The results for Region 6 zones 1 and 2 are given in appendix 1, 
tables 43 and 44. The hypothesis was accepted in both zones as the 
presence of outsiders led to a greater number of bidders and higher 
overbids ($7.39 per thousand board feet greater in zone 1 and $8.37 
per thousand board feet greater in zone 2). The difference in over- 
bids raises the question that possible differences in the physical 
characteristics of the sales themselves might have accounted for the 
different overbids. In zone 1, the sales that attracted outsiders 
were on the average nearly 1 million feet larger than those attracting 
only expected bidders. Other than that distinction, there was no 
difference between sales attracting outside bidders and sales attracting 
only expected bidders. In both zones, set-aside sales attracted a 
higher number of outside bidders than did open sales. 

The SBA Issue 

The SBA Set-Aside Program is designed to provide opportunities 
for small forest product firms to remain viable. The purpose of the 
program is to help insure that a predetermined share of National 
Forest timber harvest is available to qualified small forest products 
firms. To qualify, firms must be primarily engaged in logging or the 
manufacture of forest products, must be independently owned and 
operated, must not dominate in their field of operation, and must not 
employ more than 500 employees (see footnote 5). 

Briefly, the intent of the Small Business Set-Aside Program is 
to "aid, counsel, assist, and protect insofar as possible the interests 
of small business concerns in order to preserve free competitive 
enterprise." (U.S. Laws, Statutes, etc. 1958). The program is acti- 
vated when small business firms are unable to purchase a predetermined 
percentage of the volume offered. This percentage is based on buying 
patterns over a 5-year period. For example, the current average small 
business share of the sawtimber volume offered in Washington and Oregon 
is 51 percent .El 

If small business firms do not purchase their share of sales 
during a 12-month period and the accumulated deficit is greater than 
10 percent of the small business share for the period, a set-aside 
program is triggered for the following 12 months. During the first 
6 months of this subsequent period, sales containing enough total 
volume to equal approximately half the accumulated deficit plus the 
small business share for the period are offered as set-aside sales 
restricted to qualified small business firms. During the second 6- 
month period, any remaining deficit volume plus the small business 

10/~n the two States, the SBA share is computed for 34 market areas 
and ranges from 6 to 92 percent. 



share are offered as set-aside sales. These sales may be purchased 
by large firms only if the USDA Forest Service receives no bids from 
qualified small firms and if the sale is readvertised. 

A concern involving the USDA Forest Service timber sale program 
has been whether large and small bidders are being treated equitably 
by the Small Business Set-Aside Program; that is, during the period 
covered by the data, did the characteristics of sales offered as set- 
aside roughly equal those offered for open bidding and were bid prices 
equal. In this section National Forest sale data were used in examining 
these concerns for the six appraisal zones. 

Regulations (see footnote 5) provide two guidelines for the 
selection of set-aside sales. First, consideration should be given 
to the type of material needed by small businesses and the capability 
of the small businesses to operate the sales. Second, sales in the 
Set-Aside Program should be typical of sales currently offered on-the 
Forest. In practice, the sale selection process may focus more on 
providing material suitable for small firms than on insuring that the 
two classes of sales are similar. For example, the USDA Forest 
Service has been reluctant to designate as set-aside sales either 
sales involving helicopter yarding or salvage sales containing large 
amounts of chippable material. In the latter case, few small firms 
can utilize the material as it is best suited to the manufacture of 
pulp and paper and these facilities are invariably only available in 
large businesses. 

Three aspects of the sale selection process can be expressed as 
hypotheses suitable for statistical analysis of National Forest sales 
data. These hypotheses are: 

1. No difference exists between the characteristics of 
set-aside and open sales. 

2. Logging costs are less on set-aside sales than on open sales. 
3. The volume of chippable material is less on set-aside sales 

than on open sales. 

The test of the first hypothesis indicates whether the charac- 
teristics of set-aside sales are typical of open sales. The tests of 
the next two hypotheses indicate the extent to which the Set-Aside 
Program takes into account the capabilities of small businesses to 
operate sales and to use the material on each sale. 

The second issue deals with bid prices. One would expect that 
if the characteristics of the two types of sales are similar, there 
would be no difference in the bid prices or number of bidders. This 
led to a fourth hypothesis: No difference exists between the overbids 
of set-aside and open sales. 



Testing the hypotheses involved collecting similar data for each 
sale. A combination of all sale characteristics (listed in appendix 1, 
tables 45-50) was used to test the first hypothesis. A single variable 
was used to test the second, third, and fourth hypotheses. Logging 
costs were chosen for the second hypothesis as these costs vary, 
depending on the required logging techniques. The assumption is that 
less expensive techniques would be encountered more frequently on 
sales purchased by small firms. The third hypothesis was tested only 
in Region 6 zone 2; the percentage of total volume classified as PAM 
(per acre material) was used as the measure of chippable volume. The 
fourth hypothesis used high bid minus appraisal stumpage and road 
costs as a measure of bid prices. 

The first hypothesis was tested by comparing the linear com- 
bination of corresponding characteristics between open sales and set- 
aside sales. The values for competitive status, number of bidders, 
and bid price are only for information and were not used in testing 
the hypothesis. In all Regions, except Region 5 zone 3, the null 
hypothesis was rejected because the linear combination of means 
differed between the two types of sales. Discriminant analysis was 
used as a multivariate generalization of the t test to test the first - 
hypothesis. Details are given in appendix 4. 

The second, third, and fourth hypotheses were tested by pooling 
the variance of the characteristic under consideration for both set- 
aside and open sales. The means were then compared with a student's 
t test for the two types of sales. A summary of the differences in - 
means is given in table 6. The second hypothesis stated that logging 
costs are less on set-aside sales than on open sales, and the analysis 
indicated that a statistical difference does exist in both zones in 
Region 6. In other zones, logging costs on set-aside sales were 
roughly the same as on open sales. For Region 6 zone 2, the third 
hypothesis that the volume of PAM material on set-aside sales was 
less was rejected. Although on the average there was slightly less 
PAM on set-aside sales (0.53 percent), this difference was not statis- 
tically significant. 

The fourth hypothesis stated that no difference exists between 
the overbids of the two types of sales. The differences in overbids 
are shown in table 6. The hypothesis was rejected (at the 5-percent 
level of significance) only in Region 6 zones 1 and 2. In Region 6 
zone 1, set-aside sales had significantly larger overbids than did 
open sales. In Region 6 zone 2, set-aside sales had significantly 
lower overbids than did open sales; these results were unexpected 
since set-aside sales there are significantly larger and would be 
judged as having higher potential profitability. This was also true, 
but to a lesser extent, in Region 1 zone 2 and Region 5 zone 2. 



T a b l e  6 - -Di f f e rences  i n  means between s e t - a s i d e  and open  sale& 

Region Zone S a l e  Over b i d  Logging Road 
s i z e  cost costs 

Thousand 
board  f e e t  

D o l l a r s  p e r  
t housand  boa rd  f e e t  D o l l a r s  

&/A minus  s i g n  d e n o t e s  h i g h e r  value o n  open s a l e s  t h a n  o n  
s e  t - a s i d e  sales. 

?/sign i f  i c a n t  a t  t h e  90 -pe rcen t  l e v e l .  

? / s i g n i f i c a n t  a t  t h e  95 -pe rcen t  l e v e l .  

This analysis was extended by separating the open sales purchased 
by small firms from open sales purchased by large firms and making 
two comparisons. The first comparison was whether small firms and 
large firms pay the same overbid for National Forest timber. The 
second comparison was whether there was a difference in overbid 
between set-aside sales and open sales purchased by small firms. 
The results for each of the three groups by appraisal zone are given 
in tables 51-56 in appendix 1. 

These comparisons were made by analysis of variance techniques. 
A linear combination of the group means was formed for each comparison, 
each mean multiplied by a number (see Snedecor and Cochran (1967) 
for details). In the first comparison the numbers were 0.5, 0.5, and 
-1, respectively. These numbers were interpreted as comparing the 
average of the two groups of sales purchased by small firms with the 
group of sales purchased by large firms (the numbers must sum to zero). 
In the second comparison, the numbers were 1, -1, and 0. Zero was 
used for the third group since it was not involved in the comparison. 
The results are shown in table 7. The first comparison (between overbid 
paid by large and small firms) shows that small firms paid a smaller 
overbid than did large firms. The exceptions were in Region 5 zone 1 
and Region 6 zone 1, where small firms tended to pay more although the 
differences were not statistically significant. In the other appraisal 
zones (except Region 5 zone 3), small firms pay significantly less than 
large firms. That difference should be not unexpected as the sales 
purchased by small firms are, on the average, 2.23 million board feet 
smaller in all zones than sales purchased by large firms. 



Table 7--Comparisons of overbid between small and large firms 
and between set-aside sales and open sales purchased by 
small firm&/ 

First comparison Second comparison 
Region Zone 

G- 2 /  SE- 3 /  t- 4/ L- t- 4/ 3/ 
- 2' SE- - 

k/~he plus or minus sign signifies whether the overbid on 
set-aside sales was greater than or less than the overbid on open sales. 

j ~ i n e a r  combination of means (Ti) computed as 
k 

L = 1 Ai zi; 
i=l 

where: hi are fixed numbers 0.5, 0.5, and -1 in the 1st comparison 
and 1, -1, and 0 in the 2d comparison. 

k is the number of groups. 
21s tandard error computed as 

--- 

k 2 

sE =I within mean square * C A i 
I 

i=l 
*i 

where nl is the sample size. 

/student's t ratio values in excess of 1.96 are significant; 
i . e . ,  the difference in means is 95 percent certain. 

The second comparison was between set-aside sa les  and open sa les  
purchased by small firms, A l l  appraisal  zones shared the same resu l t s .  
There was no difference i n  the overbids between the two types of sales .  
These r e su l t s  are  unexpected given the differences between the character- 
i s t i c s  of the two types of sales .  Open sa les  purchased by small firms 
are  smaller i n  every appraisal  zone, except Region 5 zone 1, than e i ther  



set-aside sales or open sales purchased by large firms. They also con- 
tain the highest proportion of salvage sales. These attributes should 
have resulted in lower overbids for open sales than for set aside sales. 
The finding of no difference inoverbids supports the contention put forth 
in the set-aside open sale analysis that overbids on set-aside sales are 
generally less than might be expected. 

The Sale Monitoring 

The possibility of collusion among bidders has been of concern 
to some government agencies, as well as to members of Congress. The 
key point is how to determine whether sales that were noncompetitive 
might have been so because of collusive practices. 

This section outlines one approach for identifying suspicious 
sales; that is, sales in which collusion is suspected. The approach 
involves separating the noncompetitive sales into two groups. The 
first group includes sales that prospective bidders would generally 
evaluate as undesirable because of low potential profitability. 
Little competition would be expected on these sales. The second 
group contains sales that have many sf the attributes of competitive 
sales but, nevertheless, when sold, were noncompetitive. This latter 
group could be further studied for suspicious bidding patterns. 

The first step in implementing this approach is to classify each 
sale as competitive or noncompetitive by the definition discussed in 
the section, "Definitions and Available Data." Details on how 
discriminant analysis is used to classify sales and the discriminant 
functions estimated for each appraisal zone are given in appendix 5. 

The concern in sale monitoring is with sales that were a priori 
classified as noncompetitive. These sales are reclassified, and two 
groups emerge. First, there are sales for which the subsequent 
classification is the same as the a priori classification. These 
sales, for my purposes, are sales that appear to have a low potential 
profitability to prospective bidders. It is the second group that is 

sales for which subsequent reclassification 
was different from the a priori classification. These latter sales 
were reclassified as competitive because they are physically similar 
to competitive sales. From the viewpoint of sale monitoring, these 
latter sales should be examined for patterns in bidding. For example, 
if several sales on a district are initially classified as noncom- 
petitive but subsequently are reclassified as competitive and if the 
same bidders are involved, those sales should be examined for any 
mitigating circumstances that might account for what appeared to be 
collusion. 



This approach was applied to the data for fiscal years 1975 and 
1976- The Power of the approach was greatly diminished by use of 
discriminant functions estimated for each appraisal zone rather than 
estimating functions on a more specific scale. Nevertheless, the 
possibilities of the approach can be explored through an example. 

The example was identified by reclassifying the noncompetitive 
sales to determine if any had the characteristics of competitive 
sales. Several potential examples emerged, and the following was 
selected: All four initially classified noncompetitive sales within 
one district in Region 5 were reclassified as competitive. Only one 
of the five sales offered in the district had been competitive in the 
2 years covered by the data and that sale comprised only 1 percent of 
the volume sold. Closer examination revealed that the same four 
bidders always bid on the noncompetitive sales but did not bid on the 
one competitive sale that took place during the period. 

The example illustrates the ability of discriminant analysis to 
separate suspicious bidding patterns from the larger set of noncom- 
petitive sales. The analysis in this study indicated that most 
noncompetitive sales are such because they appear to bidders to have 
low potential profitability. The example used here iilustrates a 
bidding pattern that might involve collusive practices. On the other 
hand, this bidding pattern may have arisen out of chance, or mitigating 
circumstances may explain it. 

Summary 

In this section, 10 hypotheses were tested for related timber 
sale issues. No hypotheses were tested for sale monitoring--the 
third sales-related issue. An example was used instead to illustrate 
how sales could be monitored. 

The 10 hypotheses are summarized on the following page: 



Hypothesis Comments 

I n  competi t ive a r e a s  t h e r e  is no d i f f e r e n c e  
i n  overbid,  between o r a l  and sea led  bidding 
methods, bu t  i n  noncompetitive a r e a s  t h e r e  
is a s i g n i f i c a n t  d i f fe rence .  

The f i r s t  hypothesis  was repeated f o r  t h r e e  
s a l e  s i z e s  (0-2, 2-8, and 8+ m i l l i o n  board 
f e e t ) .  

The mix of  bidding methods used i n  1977 
r e s u l t e d  i n  higher overbids than t h e  mix 
of  bidding methods used i n  t h e  1975-76 
period. 

Incidence of o u t s i d e  b idders  remained 
unchanged over t h e  3-year per iod  (Tested 
on ly  i n  Region 6 ) .  

Where t h e  incidence of  o u t s i d e r s  has 
changed it was higher under sea led  bidding 
(Tested on ly  i n  Region 6) .  

The presence of  o u t s i d e  bidders  on a s a l e  
l e a d s  t o  higher overbids (Tested only i n  
Region 6) . 
No d i f f e r e n c e  e x i s t s  between c h a r a c t e r i s t i c s  
of set-aside and open sa les .  

Logging c o s t s  a r e  less on set-aside s a l e s .  

Volume o f  chippable m a t e r i a l  is less on 
se t -as ide  s a l e s  (Tested on ly  i n  Ftegion 6) .  

No d i f f e r e n c e  e x i s t s  between the  overbids 
o f  se t -as ide  and open s a l e s .  

Resu l t s  d i d  no t  support  t h e  hypothesis.  

Sealed bidding l e d  t o  higher overbids on 
s a l e s  between 2 and 8 m i l l i o n  board f e e t  
i n  a r e a s  charac te r ized  by l i t t l e  
competition. 

Resu l t s  d i d  n o t  support  t h e  hypothesis.  

Regionwide, t h e  d a t a  supported t h e  
hypothesis.  The incidence of  o u t s i d e r s ,  
however, has increased i n  Region 6 
zone 2. 

The incidence of o u t s i d e r s  was higher i n  
Region 6 zone 2. 

Overbids i n  both zones of Region 6 were 
higher on s a l e s  where o u t s i d e r s  
p a r t i c i p a t e d .  

The hypothesis was re jec ted .  

The hypothesis  was accepted only i n  
Region 6. 

The hypothesis  was re jec ted .  

The hypothesis  was accepted only i n  
Region 5 zones 1 and 3. I n  Region 6 
zone 2, Region 1 zone 1, and Region 5 
zone 2, overbids on set-aside s a l e s  were 
s i g n i f i c a n t l y  l e s s  than the overbids on 
open s a l e s .  I n  Region 6 zone 1, over- 
b ids  were higher on set-aside s a l e s  than 
on open sa les .  

POLICY IMPLICATIONS 

The empirical analysis of sale characteristics for the three issues 
illustrates that the impact of various sales-oriented programs is highly 
variable when actually applied. Given this variation, there is little 
reason to expect that sales offered as either oral or sealed, open or set- 
aside would be of roughly equal size and potential profitability and have 
the same bid price. 



Given the physical differences in sales, the salient policy question is 
whether bid prices match expectations based on sale size and profitability. 
Lower prices for sales of at least equal profitability is symptomatic of 
either restricted competition or a lack of competition. This may be the 
case in some areas for the Set-Aside Program which limits participation to 
small firms.a/ In the case of sealed bidding, the USDA Forest Service may 
have inadvertently limited the effectiveness of sealed bidding in increasing 
competition and bid prices by the regulations governing its use. For 
example, in some areas, oral auction sales tended to be of better quality 
than sealed bid sales. 

Sealed Bidding 

In general, sealed bidding did not lead to uniformly higher bid 
prices. There may be reasons for this conclusion, however, that are not 
readily apparent. For example, sealed bid sales are generally smaller than 
oral auction sales, This difference is influenced by USDA Forest Service 
regulations, which require oral bidding on any sale that, by its size, 
comprises more than 20 percent of the sale programs for a particular Forest. 
The use of oral bidding during 1977 was particularly prevalent in Region 5, 
which historically has had larger sales than either Region 1 or Region 6. 
Selling value (the single best indicator of quality) is generally lower on 
sealed bid sales, indicating that these sales may be of lower quality and 
hence should have lower prices. 

Another example of regulations influencing the effect of sealed bidding 
in raising prices is the case of outsiders. Regulations dictate that if an 
outsider buys a sale, oral bidding will be used for the next 6 months. This 
regulation was used in Region 6 zone 1 on several Forests in 1977. 

In spite of the limitations imposed by regulations, the use of sealed 
bidding enhanced competition for National Forest timber in the two areas 
(Region 1 zone 2 and Region 6 zone 1) that have historically experienced 
relatively limited competition, In areas where competition is strong, 
sealed bidding had little impact except on smaller sales in Region 6 zone 2 
where sealed bidding led to higher prices. 

The mix of oral and sealed bidding implemented in 1977 had little 
impact on overbid compared with preceding years. One reason for this was 
the regulations designed to minimize the impact of potential log flow shifts 
on timber-dependent communities. The use of sealed bidding did lead to a 
higher incidence of outsiders in southwestern Oregon. 

ll/This is not the same as limitinq the number of bidders. Set-aside 
sales, in fact, generally attract a greater number of bidders than open 
sales do. 



The Set-Aside Program 

The lower pr ices  i n  some appraisal  zones associated with set-aside 
sa les  suggest t h a t  the Federal Government i s  making an implic i t  payment t o  
firms winning set-aside sales .  In other zones, pr ices  for  set-aside sa les  
are  higher than open sa les ,  representing an implic i t  payment t o  the 
Government. The magnitude of these payments can be estimated by comparing 
the overbids on the two types of sa les  a f t e r  adjusting for  differences i n  
sa le  s ize ,  

This adjustment involves estimating a l inear  function, linking overbid 
t o  s a l e  s i ze ,  and then predicting the overbids associated with each s ize  
sale .  The difference i n  predicted overbid between set-aside and open sales  
was used t o  adjust  the observed difference between the two types of sales .  
In Region 6 zone 2 ,  for  example, the overbid on open sales  is $5.78 per 
thousand board f e e t  higher than the overbid on set-aside sales ,  but set -  
aside sa les  average 1.539 million board f ee t  larger.  The adjustment for  the 
difference i n  sa le  s ize  i s  $2.84 per thousand board f ee t ,  increasing the 
difference i n  overbid t o  $8.62 per thousand board fee t .  This same procedure 
was repeated for  a l l  appraisal zones, although i n  some zones the difference 
i n  sa le  s izes  was subtracted rather than added because overbid declined as 
sa les  grew larger.  The adjusted overbids are  shown i n  the following 
tabulation. A minus sign indicates t h a t  overbids on set-aside sales  are  
l e s s  than on open sales .  

Zone 

Reg i o n  1 2 3 

The Government's net  implic i t  payment t o  small firms can be estimated by 
aggregating these differences weighted by sa le  volumes. The t o t a l  net  
implic i t  payment for  the 2-year period and for  a l l  zones was $13.036 million 
($15,610-$2.574) t o  purchasers of set-aside sales.  

b 

The actual implic i t  payment varies widely on a f i ne r  geographic scale.  
For example, the implic i t  payment on the three National Forests i n  southwest 
Oregon (Umpqua, Rogue River, and Siskiyou) was $15.73 per thousand board 
f e e t  (Haynes 1979). In t h i s  area,  the t o t a l  implic i t  payment for  the 
2-year period was s l i gh t ly  more than $10.5 million and was shared by 
35 firms. The implic i t  payment was not shared equally, as  seven firms 
accounted for  52 percent of the set-aside sales .  



In Region 5 zones 1 and 3 and in Region 6 zone 1, purchasers of set- 
aside sales paid more than if the sales had been sold as open sales. This 
illustrates the intense bidding that many people feel characterizes set- 
aside sales. This type of bidding may result from frustrations, as sug- 
gested by Mead (1966), from differences in sale characteristics between set- 
aside and open sales, or from potential purchasers' differing perceptions of 
markets and production alternatives. It is also possible that small firms 
compete more vigorously on set-aside sales than on open sales in deference 
to the large firms with whom they have contractual arrangements for selling 
chips. 

The differences in overbid between set-aside sales and open sales 
raises the larger issue of possible differences between the prices paid for 
National Forest timber by large and small firms. In general, small firms 
pay less for National Forest timber in all areas except Region 5 zone 1 and 
Region 6 zone 1. This is consistent with the observed differences in sale 
characteristics, particularly size. Sales purchased by small firms are 
smaller in every zone and, for all six zones, average 2.23 million board 
feet smaller. 

Sale Monitoring 

During the 1975-76 period there was little indication of widespread 
collusive activity. Examination of noncompetitive bidding patterns revealed 
only a few cases that might warrant investigation. Most noncompetitive 
sales are so classified because potential bidders probably perceive them as 
undesirable. 

The same techniques used for sale monitoring could also be used to 
identify sales that have a low probability of being sold as competitive. If 
these sales were identified before they were offered, in some cases, the 
sale characteristics might be altered, so as to increase the probability of 
the sale being sold competitively and, hence, increasing the returns to the 
U.S. Treasury. 
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APPENDIX 1. ANALYTICAL RESULTS FOR EACH APPRAISAL ZONE 

Summary resul ts  are presented i n  t h i s  appendix for the various analyses 
carried out during t h i s  study. The resul ts  are summarized for each appraisal 
zone. Briefly, these resul ts  are: 

Tables 8-13 Results for the noncompetitive-competitive sale  analysis 
Tables 14-19 Results for the sale  s ize analysis 
Tables 20-25 Results for the oral-sealed bid analysis 
Tables 26-42 Results for the oral-sealed bid (by sale  size) analysis 
Tables 43-44 Results for the outsider analysis 
Tables 45-50 Results for the set-aside-open analysis 
Tables 51-56 Results for the set-aside and small open and large open 

analysis 

For a l l  analyses except the sale  s ize analysis and the analysis of 
set-aside and small open and large open sales,  the summary resul ts  consisted 
of sample means (z) and deviations (s) for each group ( i ) ,  as well as  the 
pooled deviation (sp) and the t s t a t i s t i c  for comparing the sample means. 

The estimate of pooled variance was computed as: 

where k i s  the number of groups and n i  is the sample s ize of group i. The 
pooled standard error was computed as: 

The t t e s t  w i t h  nl+n2-2 degrees of freedom was: 

When the number of groups was more than two, the summary resul ts  
consisted of sample means, w i t h i n  mean squares (pooled variance), between 
mean squares, and an F s t a t i s t i c .  A one-way analysis of variance was used t o  
t e s t  the hypothesis that the sample means were equal. The between mean 
squares were computed as  follows: 

k 
2 

k 
2 
k 

Between mean squares = (C (i.n.) /n - ( C  G.n.1  /C n-)lk-l* 
3 

(7) 
j=1 I I j j=1 3 j=1 

The F s t a t i s t i c  is  then computed as  the ra t io  of between mean squares and 
w i t h i n  mean squares w i t h  k-1  and k 

n ,-k degrees of freedom. 
j=1 3 



TABLE 8--RESULTS FOR NONCOMPETITIVE AND COUPETIT I V E  
ANALISISI  REGION I ZONE 2 

SLLE CHIRACTERIST I  CS 
AND UNITS  

VDLUME0ACSE (MBF) 
w L v a G E  STATUS 
SET-ASIDE STATUS 
SALES VOLUME (HHBF) 
M J O P  SPECIES (PERCENT) 
APPRAISED StUMPA6E ($/HBF) 
OVERBID (%0HBF) 
ROAD COSTS (%/MBF) 
HAUL DIST4NCE (M ILES)  
LOGdING COST ( I I N B F )  
MANUFACTURI hG COSTS ($/)rBF) 
YUMRFR OF SIDDERS 
F ISEP  (PERCENT 
SELLING VhLUE (S0HBF) 
TEPHINAf  ION PERIOO (YEARS) 

SAMPLE HEANS SAMPLE OEVIATIONS POOLED 
NONCOMP CONP NONCOHP COMP DEVIAT IONS T-TEST 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 84 AND 2289 RESPECTIVELY* 
2m T3  CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUHBER 

FRO* 2.0 AN0 MULTIPLY BY 100m0. 
3. THE T VALUE FOR 310 OEGREES OF FREEDOM AN0 AT THE 5-PERCENT 

CONFIDENCE LEVEL  I S  1 9667. 

TABLE 9--RESULTS FOR NONCOnPETl f IVE AND COMPETITIVE 
ANALYSIS, REGION 5 ZONE t 

SALE CHdRACTERISTI  CS 
AND U N I T S  

VOLUYEIACRE (MBF) 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (MMBFI 
MAJOR SPECIES (PERCENT) 
APPRAISED STUNPAGE (S0MBFJ 
OVERBID ( t /BBF)  
ROAD COSTS (S/t lBF) 
HAUL DISTANCE ( N I L E S )  
LOGGING COST (S0HBF) 
MANUFACTUPING COSTS ($/MBF) 
NUNBER OF BIUOEQS 
FIBER (PERCENT) 
SELL1 NG VALUE (S/H8F)  
TERMINATION PERIOO (YEARS) 

NOTES 

SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
NONCOHP COMP NONCOMP COWP OEVI  ATIONS 1-TEST 

1. NUMBER OF OBSERVATIONS ARE 34 LND 178. RESPECTIVELY. 
2. f O  CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTEO NUHSER 

FROM 2.0 AND NUCTIPLY 07  100.0* 
3. T.IE T VALUE FOR 210 OEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  I .97CI.  



TABLE 10--RESULTS FOR NONCOWPETIJIVE AND COMPETITIVE 
ANALYSIS. REGION 5 ZONE 2 

SALE CHARACTERISTICS 
AND U N I T S  

VOLUME/ACRE ( flBF) 
SALVAGE STATUS 
SET-dSIDE STATUS 
SALES VOLUME (NMBF) 
HAJOR SPECIES (PERCENT) 
APPRAISED STUWPAGE ($/HBF) 
OVERBID (S/f lBF) 
ROAD GOSTS ($/f lBF) 
HAUL DISTANCE (MILES)  
LOGGING COST (S/HBF) 
H4NUFACTURIhS COSf  S ($/MdF) 
NUHBER OF BIODERS 
F IBER (PERCENT) 
SELLING VALUE ($ / f lBF)  
TERfl INATION PER1 OD (YEARS) 

SAMPLE MEANS SANPLE OEVIATIONS POOLEO 
NWCOHP COHP NONCOMP COHP DEVIATIONS T-TEST 

NOTES 

l a  NUMBER OF OBSERVATIONS ARE 10 AND 689 RESPECTIVELY. 
2a 1 0  CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUNBER 

FROM 2.0 &ND MULTIPLY BY 100.0a 
3. T4E f VALUE FOR 96 DEGREES OF FREEDOH AND AT THE 5-PERCENT 

CONFIOENCE LEVEL I S  1.9839. 

TABLE I 1 --RESULTS f O R  NONCOHPET I T 1  VE AND COHPETI T I V E  
ANALYSIS. REGION 5 ZONE 3 

SALE CHARACTERISTICS 
AND UNITS  

VOLUHE/ACRE (MBF) 
SALVAGE S f  A T US 
SET-ASIDE STATUS 
SALES VOLUME (NHBF) 
YAJO? SPEGIES (PERCENT) 
APPRI ISEO STUnP4GE ($/MBF) 
OVEp3ID (S/HBF) 
ROAD COSTS (S/HBFl  
HLUL DISTANCE (M ILES)  
LOGGING COST (8/MBF) 
MANUFACTURING COSTS ($/HBF) 
NUMBER OF BIDOERS 
FIBER (PERCENT) 
SELLING VALUE ( S f f l B F )  
TER l l INAr ION PERIOD (YEARS) 

SAMPLE MEANS SAUPLE DEVIATIONS POOLEO 
NONCOHP COYP NONCOHB COflP DEVIAT IONS T-TEST 

NOTES 

I. NUMBER O F  OBSERVATIONS ARE 19 AN0 1349 RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACl THE REPORTED NUMBER 

F3OH 2.9 AN0 MULTIPLY BY 100.0. 
3. THE T VALUE FOR I S 1  DEGREES OF FREEOOW AND AT THE 5-PERCENT 

CONFIOENCE LEVEL I S  1 9748. 



TABLE 12--RESULTS FOR NONCOMPETITIVE AND CQMPETITIVE 
ANALYSIS*  REGION 6 ZONE I 

SALE CHARACTER1 S T 1  GS 
AND U N I T S  

VOLUHE/ACRE (HBF) 
SALVPGE STATUS 
SET-ASIDE STATUS 
SALES v o L u n E  (MMBF) 
HAJ03 SPECIES (PERCENT) 
APPRAISEO STUHPAGE I$ /HBF)  
OVERBID (S/HBF) 
ROAO COSTS ($/MBF) 
HAUL DISTANCE ( n I L E s )  
LOGGING COST IS/MBF)  
MANUFACTURING COSTS ($/MBF) 
NUMBER OF BXOOERS 
FIBER (PERCENT) 
SELLING VALUE ($/MBF) 
TERMINATION PERIOD (YEARS) 

SAHPLE WEANS SAMPLE DEVIATIONS POOLED 
NONCOHP COHP NONCONP COHP DEVIATK ONS T-TEST 

NOTES 

I. NUMBER OF OBSERVATIONS ARE 1 9 6  AND 253, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUB1 RACT THE REPOSTED NUHREE 

FFOH 2.0 AN0 MULT IPLY  BY IUO.8. 
3. THE T VALUE FOR 447 DEGREES OF FREEOOH &NO AT THE 5-PERCENT 

CONFIDENCE LEVEL  I S  1 9643. 

TABLE 13--RESULTS FOR NONCOMPETZTIVE AND CONPETIf  I V E  
ANALYSIS. REGION 6 ZONE 2 

SALE CHARACTERISTICS 
AN0 U N I T S  

VoLUYE/ACRE (MBF) 
SALVAGE STATUS 
SET -ASIDE STATUS 
SALES VOLUNE (WIBF)  
I(A JOR SPEC1 ES (PERCENT) 
APPRAISEO STUHPACE (S/HBF) 
OVERBIO (S/MBF) 
ROAO COSTS ( t /MBF)  
HAUL DISTANCE ( H I  LES)  
LOGGING COST ($/NBF) 
HANUFACTURI NG COSTS ($1 WBF) 
NUHRER OF BIDDERS 
F I B E 2  (PERCENT) 
SELLING VALUE IS/MBF) 
TERM1 NATION PER100  (YEARS) 

NOTES 

SAHPLE MEANS SAMPLE O E V I  ATIONS POOLED 
NONCOMP COMP NONCOMP COHP DEYIATIONS T - T E S ~  

I. NUMBER OF OBSERVATIONS ARE 79 AND 1240. RESPECT1 VELYa 
2. TO CONVERT ST ATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AND n u L T x P L y  BY 100.8. 
3. THE T VALUE FOR I 3 1 7  DEGREES OF FREEOOtl AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  1.9608- 



TABLE 14--RESULTS FOR SALE S I Z E  
ANALYSIS*  REGION I ZONE 2 

SALE CHARACTERISTICS 
AND U N I T S  

VOLUHE/ACRE IUBF)  
SALVAGE S l A  TUS 
SET -AS IDE  STATUS 
SALES YOLUHE (HWBF) 
HAJOP SPECIES (PERCENT) 
bPPRAISED STUMPAGE ($/MBF) 
OVERBID (L/MBF) 
ROAD COSTS (S lHBF)  
HAUL DISTANCE (MILES)  
LOGGING COST ($/MBF) 
MANUFACTURING COSTS ($/HBCl 
NUMBER OF BIDDERS 
FIBER (PERCENT) 
SELLING VALUE   sir(^^) 
COUPETIT I 1 E  STAT US 
TERMINAT ION PERIOO (YEARS) 

NOTES 

I. NUMBER OF OBSERVATIONS ARE 729 31, 3 2 1  63, 48, 4 5 9  AN0 2 1 s  RESPECffVELy* 
2. 1 0  CONVERT STATUS VARIABLES TO PERCEfiT SUBTRACT THE REPORTED NUNBER 

FPOH 2.0 ANO n u L f I p L Y  BY 1eo.o. 
3a THE F VALUE FOR 6 AND 3 0 5  DEGREES OF FREEDOM AND AT THE 5-PERCENT 

GONFIDENGE LEVEL I S  2.1521. 

TABLE 15--RESULTS FOR SALE S f  ZE 
ANALYSIS*  REGION 5 ZONE I 

SALE CHARACTERISTICS 
AND U N I f S  

VOLUHE/ACRE (MBFJ 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES v o L u n E  cwnaF)  
MAJOR SPECIES (PERCENT) 
APPRAISED STUHPAGE ($/HBF) 
OVERBID (S/WBF) 
ROAD COSTS ($/MBF) 
HAUL 0 1  STANCE (M ILES)  
LOGGING COST (%/NBF) 
MANUFACTURING COSTS ($/M5F) 
NUMBER OF BICJDERS 
FIBER (PERCENT) 
SELLING VALUE (L /HBF)  
COMPETITIVE S f  AT US 
TEPMINATION PERIOO (YEARS) 

NOTES 

SAMPLE MEANS 
0 - 0  SHH8f 05 -1  HHBF I -2HnBF 2-5WMBF 5-8nHBF 8 -  1 5 f l ~ B F  I ~ H N B F *  ~ E ~ W E E N  WITHIN F-RATIO 

l a  NUHBER OF OBSERVATIONS ARE 38, 15, 12, 28, 21, 5 4 1  AND 44. RESPECl IVELYo 
20 TO CONVERT STATUS VARIABLES TO PERCENf SUBTRACT THE REPORTED NUMBER 

FROM 2.0 ANO n u L T r P L Y  BY 100.0. 
3. THE F VALUE FOR 6 AND 2 0 5  DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  2 o l 7 6 4 a  



TABLE 16--RESULTS FOR SALE S I Z E  
ANALYSIS*  REGION 5 ZONE 2 

SALE CHARACTERISTICS SAHPCE MEANS 
AND UNITS  0 - 0  5HMBf 0 5 - 1  MHBF I -2HNBF 2-5HMBF 5-8HMBf 8- ISHHBF ISHYBF+ B E f  HEEN 

VOLUUE/ACQE (H9F)  
SAL WAGE STATUS 
SET -ASIDE STATUS 
SALES VOLUHE (HUBF) 
MAJOR SPECIES (PERCENT) 
APPRAISED STUMPAGE (S/HBC) 
OVERBID ( S l H B F I  
QOAD COSTS (S/HBF) 
HAUL DISTANCE (M ILES)  
LOGGING COST ($/NBF) 
HANUFACTUS1 NG COSTS ($/WBC) 
NUHBER OF BIDDERS 
FIBER (PERCENT 
SELLING VALUE (S/WBF) 
COHPETITIVE STATUS 
TERMINAT I O N  PERIOD (YEARS) 

NOTES 

I. NUHBER OF OBSERVATIONS ARE 499 79 I 2 1  179 7, 15, AND 199 RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AN0 HULT IPLY  BY IDO.0. 
3. T I E  F VALUE FOR 6 AND 8 9  DEGREES OF FREEDOH AND AT THE SOPERCENT 

CONFIDENCE LEVEL I S  2.2705. 

TABLE 17--RESULTS FOR SALE S I Z E  
ANALYSIS, REGION 5 ZONE j 

SALF CHARACTERISTICS 
AND UNITS  

VOLUMEIACRE ( NBF) 
SALVNGE STATUS 
SET-ASIDE STATUS 
SALES VOLUHE (YHBF) 
HAJO? SPEC1 ES (PERCENT) 
APPR4ISED STUMPAGE ($ / f lBF)  
OVERBID (S IHBF)  
ROAD COSTS (S/MBF) 
HAUL D I S f  ANCE (H ILES)  
LOGGING COST ($/MBF) 
HANUFACT URf NG COSTS ( t /WBF)  
NUHBER OF BIDDERS 
FIBER (PERCENT) 
SELL I NG VALUE ($/HBF) 
COHPEf I T I V E  STATUS 
TERYINATION PERIOD (YEARS) 

NOTES 

SAMPLE MEANS 
0 -0  5HHBF 05 -1  HtlBF I -2HMBF 2-5HHflF 5-8t4MBF 8 -1  5NHBF I5nYBF+  BETWEEN 

H I f H I N  F-RATIO 

WITH1 N F-RATIO 

I. NUHBER OF OBSERVATIONS ARE 52, 4 81 1 6 s  17, 29, AND 17, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SURTR.ACT THE REPOqTEO NUMEE9 

FROM 2.0 AND MULTIPLY BY IOG.0. 
3. THE F VALUE FOR 6 AND 146  DEGREES OF FREEDOH AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  2.25560 
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TABLE 20--RESULTS FOR ORAL AND SEALEO B I D  
ANALYSIS. REGION I ZONE 2 

SALE CHARACTERISTICS 
AND UNITS  

VOLUHE/ACPE (WBF) 
SALVAGE STATUS 
SEr -AS I3E  S f  A TUS 
SALES VOLUME (MMBF) 
HAJO? SPESIES (PERCENT) 
APPRAISED STUHPAGE (S/!lBf) 
OVERBID < S f  HBF) 
ROAD COSTS (S/#BF)  
HAUL DISThNCE (M ILES)  
LOGGING COST ($ /HBF)  
MANUFACTURING COSTS (S/HBF) 
NUMBER OF RIODERS 
FIBER (PEPCENT) 
SELLING VALUE (S/HBF) 
COMPETITIVE STATUS 
F R H I N A T I O N  PERIOD (YEARS) 

SAMPLE HEANS SAMPLE DEVIAT IONS POOLED 
Ok AL SEALEO ORAL SEALE O DEVIAT IONS T-TEST 

NOTES 

I. NUMBER OF OBSERVATIONS ARE 65 AND 196, RESPECTIVELY* 
20 TO CONVEFT STATUS VARIABLES TO PERCEFf  SUBTRACT THE r(EPO3TED NUMBER 

FROM 2.0 AN0 MULTIPLY BY 109.0o 
3. TYE T VALUE FOR 2 5 9  DEGREES OF FREEDOM AND AT THE 5-PEPCENT 

CONFIDENCE LEVEL I S  1 96820  

TABLE 21--RESULTS FOR ORAL AND SEALEO B I B  
ANALYSISs REGION 5 ZONE I 

SALE CHARACTERISTICS 
AND U N I T S  

VOLUHE/ACRE (HBF) 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES voCunE  CHMBF) 
MAJOR SPECIES (PERCENT) 
APPRAISE O STUNPACE ( $ f H B F )  
OVERBID (L IWBF)  
ROAD COSTS ($ fMBF)  
HAUL DISTANCE ( Y I L E S )  
LOGGING COST (L/MBF) 
HANUFACT USING COSTS ($/M%F) 
NUMBER OF BIOOERS 
FIBER (PERCENT) 
SELLING VaLUE ( S f  MBF) 
COMPETITIVE STATUS 
TERMINATION PERIOD (YEARS) 

NOTES 

SAMPLE MEANS SAMPLE DEVIAT IONS POOLED 
ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

I NUMBER OF OBSERYAT IONS ARE 58 AND 133. RESPECTIVELY* 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2 0 @  AND MULTIPLY BY I Q D o Q .  

3. THE T VALUE FOR 169 OEGQEES OF FREEDOM AND AT THE 5-PERCENT 
CONFIDENCE LEVEL I S  1.9717. 



~ A B L F  22--RESULTS FOP ORAL AND S ~ A L E O  e I o  
ANALYSISI REGION 5 ZONE 2 

SALE CHARACTERISTICS 
4N9 UNITS  

VOLUME/ACPE (HBF) 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (MMBF) 
YAJOR SPECIES (PERCENT) 
APPRAISED STUMPAGE ($ /YBF)  
OVERRIO ( $ / H R F )  
ROAD COSTS ($/WBF) 
HAUL DISTANCE (M ILES)  
LOGGING COST ($/MBF) 
HANUF4CTUPI k G  COSTS (SIWBF) 
NUHBER OF BIQQEPS 
SELLING VALUE (S/NBF)  
COWPETITI IE  STATUS 
TERMINITION PERIOD (YEARS) 

SAMPLE WEANS 
OR 4L SEALED 

SAMPLE OEVIATIONS 
OitAL SEALED 

NOTES 

I .  kUHBER OF OBSERVATIONS ARE 2 6  AND 289 RESPECTIVELY. 
2. TO CONVEPT STATUS VAkIABLES TO PERCEhT SUBTRACT THE REPO3TED NUHBER 

FROM 2.0 AND n u L T I P L r  BY 1 0 0 . ~ .  
3. THE T VALUE FOR 5 2  DEGREES OF FREEOOU AND AT THE 5-PERCENT 

CONFIDENCE LEVEL 1 S 2.0051. 

TABLE 23--EESULTS FOR ORAL AND SEALED B I D  
ANALVSIS. REGION 5 ZONE 3 

SALE CHIR4CTERIST fCS  
AND UNITS  

YOLUYEf ACRE (YBF)  
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES v o L u n E  (MHBF) 
YAJOP SPECIES (PERCENT) 
APPRAISED STUMPAGE ($/MBF) 
OVER01 n ( t /MBF)  
QOAO COSTS (S/YBF) 
HAUL DISTANCE (M ILES)  
LOGGING COST ($/t4BF) 
MANUFACTURING COSTS (b /HBF)  
NUHBER OF BIODEPS 
SELLING VALUE ($/HBF) 
COMPETITIVE STATUS 
TERMINATION PERIOD (YEARS) 

NOTES 

POOLED 
3 E V I I T I O N S  T-TEST 

SAMPLE YEANS SAMPLE DEVIATIONS POOLED 
OR AC SEALED ORAL SEALED QEVIAT IONS T-TEST 

I. NUMBER OF OBSERVATIONS ARE 14 AND 70, RESPECTIVELY. 
2. TD CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2 0 0  AND HULT IPLV  BY IOiI.0. 
3. TYE T VALUE FOR 8 2  OEGREES OF FREEOOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL  I S  1 9 8 8 2 0  



TABLE 24--FESULTS FOR ORAL AN0 SEALED B I D  
A N A L I S I S *  REGION 6 ZONE I 

SALE CHARACTER1 ST ICS  
AND U N I T S  

VOLUUE/ACSE (fYRF) 
SALVbGE STATUS 
SET-ASIDE STATUS 
SALES v o L u n F  (HHBF) 
YAJOR SPECIES (PERCENT) 
APPRaISEO STUHPAGE (S/t lBF) 
OVERBID (S lMBF)  
QOAD COSTS (S/NBF) 
HAUL DISTANCE (M ILES)  
LOGGING COST ($ /MBF)  
MANUFACTUQI NG COSTS (%/MBF) 
NUHRER OF BIDDERS 
FIBER (PERCENT) 
SELLING VALUE (S/ t lBF)  
?OHPETIT1 VE STATUS 
TERMINATION PERIOD (YEARS) 

SAMPLE YEANS SAMPLE DEVIATIONS POOLED 
ORAL SEALED ORAL SEALED DEVI&T IONS T-TEST 

NOTES 

I. NUMSER OF OBSERVATIONS ARE 13u AN0 115, RESPECTIVELY* 
2. TO CONVERT STATUS VARIABLES t O  PERCENT SUBTRACT THE REPORTED NUMBER 

F2OM 2.0 AN0 MULTIPLY BY ID0.0. 
3. THE T VALUE FOR 2 4 7  DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  1 9687. 

TABLE 25--RESULTS FOR ORAL AND SEALEO 8 1 0  
ANALYSIS* REGION 6 ZONE 2 

SALE CHARACTERISTICS 
AND UNITS  

VOLUHE/ACRE (NSFJ 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (MMBF) 
HAJOS SPECIES (PERCENT) 
APPRPISED STUMPAGE ($/MBF) 
O V E R B I D  (g/HBF) 
90AD COSTS ( j / H % F )  
HAUL DISTANCE ( N I L E S )  
LOGGING COST (SIMBF)  
HANUFAETUSI NG COSTS ($/MBF) 
NUMBER OF BIDDERS 
FIBER (PERCENT) 
SELLING VALUE I $ /  HBF) 
COMPETITIVE ST ATUS 
E R H I N A T I O N  PERIOD (YEARS) 

NOTES 

SAMPLE HEANS SAHPLE OEVIAT IONS POOLEO 
ORAL SEALED ORAL SEALED OEVIATIONS 7-TEST 

1. NUYBER OF OBSERVATIONS ACE 2 4 2  AND 412, RESPECTIVELY* 
2. TO CONVERT STATUS VARIABLES T O  PERCENT SUBTRACT THE REPORTED NUMSER 

F?OY 2.0 AND MULTIPLY BY 100.0. 
30 THE 1 VALUE FOR 6 5 2  DEGREES OF CREEDOH AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  1 9626. 



TABLE 26--RESULTS FOR ORAL AND SEALED B I D  (BY SALE S I Z E )  
ANALISIS.  REGION I ZONE 2 GROUP I 

SALE CH&RACfERIST I C S  
AN0 UNITS  

VOLUME/ACRE (NBF) 
SALVkGE STATUS 
SET-ASIOE STATUS 
SALES VOLUME (MHBF) 
YAJOR SPECIES (PERCENT) 
APDRAISEO STUNPAGE (S/HBF) 
OVERBID ($/HRF) 
90AD COSTS ( t / H B F )  
HAUL DISTANCE (M ILES)  
LOGGING COST ($/MBF) 
HANUFACT URING COSTS O / N B F )  
NUMBER OF BIDDERS 
F IBER (PERCENT) 
SELLING VALUE ($ /HBF)  
COMPETITIVE STATUS 
TERt l INATION PERIOD (YEARS) 

SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
OFiAL SEALED OR.AL SEALED DEYIAT IONS T- f EST 

NOTES 

I .  NUMBER OF OBSERVATIONS ARE 26 AND 1359 RESPECTIVELI.  
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTEO NUMBER 

FROM 2.0 AND MULTIPLY BY 100.0. 
3. THE T VALUE FOR 159 DEGREES OF FREEOOH 4ND AT THE 5-PERCENT 

CONFIDENCE LEVEL  I S  1 9740. 
4. GROUP I ARE SALES BETHEEN O AND 2006 NBF. 

TABLE 27--RESULTS FOR ORAL AN0 SEALEO B I D  (BY SALE S I Z E )  
ANALYSIS, REGION I ZONE 2 GROUP 2 

SALE CHARACTERISTICS 
AND U N I T S  

VOLUNE/ACRE (REF) 
SALVhGE STATUS 
SET-ASIDE STATUS 
'3ALES VOLUME (MMBF) 
MAJOR SPECIES (PERCENT) 
APPRAISED STURPAGE (SfMBF)  
OVERBID ($/MBF) 
QOAO COSTS ($/YBF) 
HAUL OIST4NCE (M ILES)  
LOGGING COST ($/MBF) 
HANUFACT USING COSTS ($/t lBF) 
NUMBER OF BIDDERS 
FIBER (PERCENT) 
SELLING VALUE I$ /HBF)  
COMPETITIVE STATUS 
TERMINATION PERIOO (YEARS) 

NOTES 

SAHPLE MEANS SAHPLE DEVIAT IONS POOLED 
ORAL SEALED ORAL SEALED DEVIAT IONS T-TEST 

1. NUMBER OF OBSERVATIONS ARE 23 AND 399 RESPECTIVELY. 
2. TO CONVERT STATUS VAPIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FQOY 2.0 AND HULT fPLY  BY 100.0. 
3. THE T VkLUE FOR 6 0  DEGREES OF FREEDOM AND AT THE 5-PERCFNT 

CONFIDENCE LEVEL  I S  1.9989- 
4. GROUP 2 ARE SALES BETHEEN 2 0 0 0  AND 8 0 0 0  MBF. 





TABLE 30--RESULTS FOR ORAL AN0 SEALED 8 1 3  (BY SALE S IZE)  
ANALYSIS*  REGION 5 ZONE I GROUP 2 

SALE CHARACTERISTICS 
AND U N I T S  

VOLUflE/ACRE [HBF) 
SALVAGE STATUS 
SET-I iSIOE STATUS 
SALES VOLUME (HMBF) 
YAJOR SPECIES (PERCENT) 
APPRAISED STUMPAGE (S fHBF)  
OVERBID (S/HBF) 
ROAD COSTS (S/MBF) 
HauL DISTANCE (MILES) 
LOGGf NG COST <S/?lBF) 
HANUFACTURX NG COSTS (S/MBF) 
NUMBER O F  BIDDERS 
SELLING VALUE (IC/HBF) 
COMPETITIVE STATUS 
rEQMINATION PERIOD (YEARS) 

SANPLE HEANS SAMPLE DEVIATIONS POOLED 
OR AL SEALED ORAL SEALED DEYIAT IONS T-TEST 

NOTES 

I. NUMSEROF OBSERVATIONS ARE 9 AND 169 RESPECTIYELY* 
2. f 3 CONVEPT ST A f U S  VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FRO# 2.0 AND HULT IPLY  BY 100.0. 
3. THE T VALUE FOR 23  DEGREES OF FREEOOH &NO AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  2.8632. 
4 .  G@OUP 2 ARE SALES BETHEEN 2000  PND B O O 0  qBF. 

TABLE 31--RESULTS FOR ORAL AND SEALED B I B  (BY SALE S I Z E )  
ANALYSIS*  REGION 5 ZONE I GROUP 3 

SALE CHASACTERIST I C S  
9ND UNITS  

VOLUME/ACRE (HBF) 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (MHBF) 
YAJOS SpESIES (PERCENT) 
APPRAISE0 STUMPAGE (S fHBF)  
OVERBID (SfHBF)  
QOAO COSTS tS/HBF) 
HAUL DISTANCE (MILES)  
LOGGING COST (S/HBF)  
MANUFACTURING COSTS ($/HBF) 
NUMBER OF BIDDERS 
SELLING VALVE ( $ 1  HBF) 
COMPETITIVE STATUS 
TEP.MINAfION PERIOD ( Y E A R S )  

SAHPLE MEANS SAMPLE DEVIAT IONS POOLED 
ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

I. NUMBER OF OBSERVATIONS ARE 32 AND 129 RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT ThE REPOPTED NUNBER 

FROM 2.0 ANO n u C T I P L Y  BY 100.0. 
3. T.IE T VALUE FOR 42  DEGREES OF FREEOOH AND AT THE 5-PERCENT 

COYFIDENCE LEVEL I S  2.0161. 
4. GROUP 3 ARE SALES OVER 8000 HBF. 



TABLE 32--RESULTS FOR ORAL AND SEALED B I D  (BY SALE S I Z E )  
ANALYSIS*  REGION 5 ZONE 2 GROUP I 

SALE CHARACTERISTICS 
AND U N I T S  

VOLUflE/ACRE ( HBF) 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES YoLunE (HHBF? 
YAJOR SPECIES (PERCENT) 
APPRA I SEO STUHPAGE (S/HBF) 
OVERRI 0 ($/MBF) 
QOAO COSTS (S/HBF) 
HAUL DISTANCE (M ILES)  
COGGI NG COST ( S/HSF) 
HANUFACIURING C O S T S  c t / n e n  
NUMBER OF BIDDERS 
SELLING VALUE (s/nBF) 
r o n P E T r r I w E  STATUS 
TERMINAT ION PERIOD (YEARS) 

SAHPLE HEANS SAMPLE OEYIATIONS POOLEO 
ORAL SEALED ORAL SEALEO DEVIAT IONS T-TEST 

NOTES 

I s  NUMBER OF OBSERVATIONS ARE 6 AND I 4 9  RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROY 2.0 AND MULTIPLY BY 100000 
3. THE T VALUE FOR 1 8  DEGREES OF FREEDON AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  2.0922. 
GROUP I ARE SALES BETWEEN 4 AN0 2006 NBFe 

TASLE 33--RESULTS FOR ORAL AND SEALED B I D  (BY SALE S IZE)  
ANALYSIS*  REGION 5 ZONE 2 GROUP 2 

SALE CHAPACTERISTI CS 
AN0 U N I T S  

VOLUrE/ACSE tMBF, 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (MRBF) 
HAJOR SPECIES (PERCENT) 
APPRAISE0 STUNPAGE (S/HBF) 
OVERBID ( $ / H B F )  
90AO COSTS (S/WBF) 
HAUL DISTANCE (H ILES)  
LOGGING COST I$ /HBF)  
HANUFACT U R I  kG COSTS (S lHBF)  
YUHBES OF BIOOERS 
SELLING VALUE ( t / M % F )  
COMPETITIYE STATUS 
TERHINATION PERIOD IYEARS) 

NOTES 

SAMPLE HEANS SAUPLE OEVIATIONS POOLED 
0 8  AL SEALED ORAL SEALED DEVIATIONS I- ~ E S T  

I .  NUMBER OF OBSERVATIONS ARE 8 AND 4, RESPECTIVELY* 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.8 AND NULTIQLY BY 10J.0. 
3. THE T VALUE FOR I 0  DEGREES OF FREEDOH AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  2.1987. 
GROUP 2 ARE SALES BETWEEN 2000  AND 8000  I B F e  



TABLE 34--RESULTS FOR DUAL AN0 SEALEO 8 1 0  (BY SALE S I Z E )  
ANALYSIS*  REGION 5 ZONE 2 GROUP 3 

S I L E  CHARACTERISTICS 
AND U N I T S  

YOLUWE/ACPE t neF) 
SALVRGE STATUS 
SET- A S I  DE STATUS 
SALES VOLUME (WIIBF) 
qAJOR SPECIES (PERCENl) 
APPRAISED STUMPAGE (S/MBF) 
OVERBID (S/M3F) 
sOAD GOSTS (S/HBF) 
HAUL DISTANCE (M ILES)  
LOGGING COST ( $ 1  YBF) 
HhNUFACTUSING COSTS (WMBF)  
NUMBER OF BIOOERS 
SELLING VALUE CS/MBF) 
COwPETI t IVE  STATUS 
TERNINATION PERIOD (YEARS) 

SAMPLE HEANS SAMPLE OEVIATIONS POOLED 
ORAL SEALED ORAL SEALED DEVIAT IONS 1-TEST 

NOTES 

I. NUMBER O f  OBSERVATIONS ARE 12 AND 101  RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTEO NUNBER 

FROM 2.0 AN0 HULT IPLY  BY 1DO.O0 
1. THE V VALUE FOR 20 OEGREES OF FREEDOH AND AT THE 5-PERCENT 

CONFIDENCE LEVEL  I S  20 0 7 8 8 0  
4. GROUP 3 ARE SALES OVER BOO0 MBFo 

TABLE 35--RESULTS FOR ORAL AND SEALED B I D  (by  SALE S I Z E )  
ANALYSIS*  REGION 5 ZONE 3 GROUP 2 

SALE CHARACTERISTICS 
AND U N I T S  

VOLUME/ACRE t MBF) 
SALVAGE STATUS 
SFT-ASIDE STATUS 
SALES VOLUHE (MMBF) 
YAJOR SPECIES (PERCENT) 
APPRRISEO STUMPAGE ( $ / H R f )  
O V E R B I D  (SIMBF) 
R O A D  COSTS (S/M0F) 
HAUL DISTANCE ( H I  LES) 
L O G G I N G  COST (S/MBF) 
MANUFACT USING COSTS ($/HBF) 
NUMBER OF BIDOERS 
'SELLING VALUE (S/MBF) 
TERMINATION PER1 0 0  (YEAFS) 

NOTES 

SAMPLE MEANS SAMPLE DEVIATIONS POOLEO 
ORAL SEALEO ORAL SEALEO D E V I 4 T  I O N S  T-TEST 

I .  N U q B E R O F  OBSERVATIONS ARE 7 AND 9, RESPECTIVELY. 
2. T 3  CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTEO NUMBER 

FPOH 2.0 ANO M u L T r P L v  BY IG0.E. 
3. THE T VALUE FOR 1 4  OEGREES OF FREEOOH AND AT THE 5-PERCENT 

CONFIOENCE LEVEL I S  20 1302. 
4 .  GPOUP 2 ARE SALES BETHEEN 2G00 AND 6 3 0 0  HBF. 



TASLE 36--RESULTS FOR ORAL AND SEALED B I D  (BY SALE SIZED 
LNALYSIS*  REGION 5 ZONE 3 GFOUP 3 

SALE CHAR4CTERISTICS 
AND UNITS  

VOLUYE/ACRE (MBF) 
SET-LSIDE STATUS 
SALES VOLUME (MYBF) 
MP JOP SPECIES (PERCENT) 
APPRAISE0 STUHPAGE ($/MBF) 
OVERSID (S/MBF) 
QOAD COSTS (S/HBF) 
HAUL DISTANCE (MILES)  
LOGGING COST ($ /NBF)  
YANUFACT UPING COSTS ($/HBF) 
NUMBER OF 8IDOERS 
SELLING VALUE ($ /NBF)  
TERM1 NATION PERIOO (YEARS) 

SAMPLE MEANS SAMPLE DEVIAT IONS POOLEO 
OR AL SEALED OiiAL SEALED OEYIATIONS 1-TEST 

NOTES 

I. NUMBER OF OBSERVATIONS ARE 7 AND 6s RESPECTIVELY* 
20 TO CONVERT STATUS VARIABLES TO PERCEhT SUBTRACT THE REPORTEO NUMBER 

FROM 2.0 ANO n u L r I P L Y  BY 100.0. 
3r THE T VALUE FOR I I DEGREES OF FREEDOM AND A T  THE 5-PERCENT 

CONFIOENCE LEVEL I S  2.1769. 
4. GROUP 3 ARE SALES OVER 6 0 0 0  MBFe 

TARLF 37--RESULTS FOR ORAL AND SEALED B I O  (BY SALE S IZE)  
ANALYSIS*  REGION 6 ZONE I GFOUP I 

SALE CHARACTERISTICS 
AND U N I T S  

VOLUME/ACSE (MBFI 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (MYBF) 
MAJOR SPECIES (PERCENT) 
APPRAISED STUMPAGE t$ / t lBF )  
OVERBID ( t / V B F )  
ROAO GOSTS ($/MBF) 
HAUL DISTANCE (MILES)  
LOG C I NG COST (I/ MBF) 
MANUFACTURING COSTS <S/HBF) 
NUHBER OF BIDDERS 
FIBER (PERCENT) 
YELLING VALUE ($1 MBF) 
r a r P E T I T r v E  S T A T U S  
TERYINATION PERIOD (YEARS) 

NOTES 

SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
OR A 1  SEALED OQAL SEALED DEUIATIONS T-TEST 

I. NUHBER OF OBSERVATIONS ARE 49 AND 58s RESPECTIVELY* 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROW 2.0 AND H U L T I P L I  8Y ID0.O. 
3. THE T VPLUE FOR I 0 5  DEGREES OF FREEDOM AN0 AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  1.9818. 
G o  GROUP I ARE SALES BETHEEN O AN0 200L HBF* 



T4QLE 3 8 - - R E S U L T S  F0q ORAL A h 0  SEALED B I O  (BY SALE S I Z E )  
ANALYSISI  R E G I O N  6 ZONE I GROUP 2 

SALE CHARQCTERIST I C S  
ANr3 U N I T S  

VOLUnE/dCRE ( YBF) 
SALVAGF STATUS 
SET-ASIDE ST4TUS 
SALES VOLUYE ( Y V B F )  
#AJOR S P E C I E S  (PERCENT) 
APPHPISEO SfUWPBGE (O/MBF 
O J E X S I D  ($ /MSF)  
QOAO COSTS (S /YBF)  
HAUL DISTANCE ( M I L E S )  
LOGGING COST ( $ / H B F )  
*ANUFACTU$I NG COSTS ($/HBFb 
NUNBER OF B I D D E R S  
F I B E R  (PESCFNT) 
S E L L I N G  VALUE ( $ / M B F )  
C O M P E T I T I V E  STATUS 
TERMINATION P E R I O D  (YEARS)  

SAMPLE YEANS SAMPLE OEV I A T I O N S  POOLED 
O f  AL SEALED 0 GAL SEALEO D E V I I T I O N S  T-TEST 

NOTES 

I .  NUHBER OF OBSERVATIONS ARE 5 1  AND 281 R E S P E C T I V E L Y *  
2 e  1 3  CONVERT STATUS V A P I A B L E S  TO PERCENT SUBTRACT THE REPORTED NUMBER 

FPOH 2.0 A N 0  H U L T I P L I  BY 100.0. 
3. T4E T VALUE FOR 7 7  OEGREES OF FREEOOH AN0 AT THE 5-PERCENT 

CONFIDENCE L E V E L  I S  1.99fi1. 
*. GROU'J 2 ARE SALES BETWEEN 2003 AND 8 0 3 0  HBF. 

TABLE 39- -GESULTS FOR OSAL AND SEALED BIO [ B Y  SALE S I Z E )  
A N A L Y S I S *  REGION 6 ZONE I GKOUP 3 

SALE C H P R h C T E R I S T I C S  
AND U N I T S  

VOLUYEIACRE (HBF)  
SALVAGE STATUS 
S E T - A S I D E  STATUS 
SALES VOLUME (HYBF)  
MAJOR SPEC1 ES (PERCENT) 
APPRAISED S T U n P A t E  ( S I W B F )  
QVEQBID I $ / M B F )  
POAD COSTS ( L I H R F )  
HAUL DISTANCE ( M I L E S )  
LOGGING COST ( $ / H B F )  
!lANUFACTURING COSTS ($/HSF) 
NUHBEQ OF BfODERS 
F I B E R  (PERCENT) 
S E L L I N G  VALUE ( $ / n B F )  
COWPETI T I V E  STATUS 
TEPMENAT I O N  P E R I O O  (YEARS) 

NOTES 

SAMPLE MEANS SANPLE O E V I  AT I O N S  POOLED 
OR AL SEALED ORAL SEALED D E V I A T I O N S  T-TEST 

I *  NUHBER OF OBSERVATIONS ARE 34 AND 2 9 9  RESPECTIVELY.  
2. ro CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTEO NUMBER 

FROW 2.0 AND M U L T I P L Y  BY 180.0. 
3. THE T VALUE FOR 6 1  DEGREES OF FREEDOH AND AT THE 5-PERCENT 

C O N F I  OENCE L E V E L  I S  1 . 9983. 
4. GROUP 3 ARE S A L E S  OVER 8 0 0 0  NBF. 



TABLE 40--RESULTS FOR ORAL AND SEALED B I D  ( B Y  SALE S IZE)  
ANALYSIS*  REGION 6 ZONE 2 GROUP I 

SALE CHARACTERISTICS 
PNO UNITS  

VOL UYE/ACPE i UBF) 
SALVAGE STATUS 
SET-ASIDE STATUS 
SbLES VOLUME (HMBF) 
YAJOR SPECIES (PERGENT) 
APPRAISE0 STUMPAGE ($/NBF) 
OVER310 ($/HBF) 
QOAO COSTS ( t / H B F )  
HAUL D I S T  ANCE (H ILES)  
LOGGING COST ($ /NBF)  
HANUFACTURI NG COSTS (S /HB f  ) 
NUHBER OF BIDDERS 
FIBER (PERCENI) 
SELLING VALUE ( t / H B F )  
COHPETITX VE STATUS 
TERMINATION PERIOD (YEARS) 

SAMPLE MEANS SAMPLE OEVIATfONS POOLEO 
OF A L  SEALED ORAL SEALEO DEVIAT IONS T-TEST 

NOTES 

I .  NUMBER OF OBSERVATIONS ARE 102  AN0 208, RESPECTIVELY* 
2. T 3  CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUHBER 

FROM 2.0 AND MULTIPLY BY 100.0. 
3. T4E f VALUE FOR 308  DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  1 9 6 6 8 -  
40 GROUP I ARE SALES BETWEEN 0 AND 2C09 HBF. 

TABLE 41--RESULTS FOR ORAL AN0 SEALEO 8 1 0  ( B Y  SALE S IZE)  
ANALYSIS, REGION 6 ZONE 2 GROUP 2 

SALE CHARACTERISTICS 
AN0 UNITS  

VOLUYE/ACRE (HBF) 
SALVAGE STATUS 
SET -ASIDE STATUS 
TALFS VOLUME IHHBF) 
YA JOQ SPECIES (PERCENT) 
APPRAISE0 STUMPAGE ($/1BF) 
OVE3BID ($/WBF) 
FOAO COSTS ($/HBF) 
HAUL DISTANCE (M ILES)  
LOGGING COST ( s /nw)  
YANUFACTURING COSTS ($ /HB f )  
YUHBER OF BIDDERS 
FIBER (PERCENT) 
SELL1 NG VALUE ($1 HBF) 
COMPETITIYE STATUS 
TERHINAT ION PERIOO (YEARS) 

NOTES 

SAMPLE MEANS SAMPLE O E V I A f  IONS POOLED 
ORAL SEALED ORAL SEALED OEVI  AT1  ONS T-TEST 

1. NUHBER OF OBSERVATIONS ARE 77 AN0 1259 RESPECTIVELY. 
20 TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPOSTED NUHSER 

FROH 2.0 AN0 MULTIPLY BY 100.0- 
3- THE T VALUE FOR 200 OEGREES OF FREEDOM AND dT THE 5-PERCENT 

CONFIDENCE LEVEL I S  I 97 10. 
40 GROUP 2 ARE SALES BETWEEN 2000 AND 8 0 0 0  qBFo 



TABLE 42--RESULTS FOR ORAL AND SEALED B I D  ( B Y  SALE S IZE)  
ANALYSIS, REGION 6 ZONE 2 GROUP 3 

SALE CHARACTERISTICS 
4ND U N I T S  

VOL UHE/ACRE (MBF) 
SALVAGE STA TUS 
SET-ASIDE STATUS 
'?ALES VOLUWE (HWBF) 
MAJOR SPECIES (PERCENT) 
4PPRAISEO STUMPAGE t$ /MBF)  
OVERBIO t$ /MBF)  
ROAD COSTS ($/MBF) 
HAUL DIST4NCE ( H I  LES)  
LOGGING COST ( f /b iBF)  
MANUFACTURING COSTS ($/MBF) 
NUMBER OF BIDDERS 
FIBER (PERCENT 
SELLING VALUE ($1  M0F) 
r O n P E T I T I V E  STATUS 
~ E R M I N A T I O M  PERIOD (YEARS) 

SAMPLE MEANS SAMPLE DEVIAT IONS POOLED 
ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

1- NUMBER OF OBSERVATIONS ARE 6 3  AND 79.  RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AN0 MULTIPLY BY 100 -0 .  
3. THE T VALUE FOR I 4 0  DEGREES OF FREEOOH AND AT ThE 5-PERCENT 

CONFIDENCE LEVEL I S  1 9 7 6 1  
4- GROUP 3 ARE SALES OVER 8000  f l 0 F a  

TABLE 43--RESULTS FOR I N S I D E R  AND OUTSIDES 
ANALYSIS, REGION 6 ZONE I 

TALE CHARACTERISTICS 
dNO UNITS  

VOLUHE/ACRE (MBF) 
SALVAGE STATUS 
SET -AS1  DE STRTUS 
FALES VOLUME (HWBF) 
YAJO? SPECIES (PERCENT) 
APPRAISE0 STUMPAGE (S/HBF) 
OVER310 ($ /HBF)  
QOAD COSTS (S/HBF) 
HAUL DISTANCE (M ILES)  
LOGGING COST ($/HBF) 
MNUFACTURINC COSTS ( s /nBF)  
YUWBER OF BIOOESS 
FIBER (PERCENT) 
SELLING VALUE ($ / f lBF)  
COHPETITIVE STATUS 
tEPM1NATION PERIOD (VEARS) 

NOTES 

SAHFLE NEANS SAHPLE OEVIATIONS POOLEO 
INSIOERS OUTSIDERS INS IDERS OUTSIDERS DEVIATIONS T-TEST 

1.  NUYBER OF OBSERYATIONS ARE 485 LND 1729 RESPECTIVELV* 
2- YD CONVERT STATUS VARIABLES 1 0  PERCENT SUBTRACT THE REPORTEO NUMBER 

F Q O M  2.c AND n u L T x P L Y  BY IOQ.O. 
3, T4E f VALUE FOR 655 DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  1 3626. 



TABLE 54--RESULTS FOR INSIDER AND OUTSIDER 
ANALYSIS, REGION 6 ZONE 2 

SALE CHARACTERISf I C S  
AND UNITS 

VOLUME/ACRE ( NeF) 
-SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (HHBF) 
MAJOR SPECIES (PERCENT) 
APPRAI SEO STUMPAGE (S/MBF) 
OVERBID (S/HBF) 
ROAD COSTS (S/NBF) 
HAUL DISTANCE ( n I L E s )  
LOGGING COST (3/HBF) 
MANUFACTURI NG COSTS ( S f  MBF) 
NUMBER OF BIDDERS 
FIBER (PERCENT 
SELL1 N6 VALUE (S/ HBF) 
COHPETITIYE STATUS 
TERNINATION PERIOD (YEARS) 

SAHPLE FIEANS SAMPLE DEVIA? IONS POOLED 
INSIDERS OUTSIDERS INSIDERS OUTSIDERS DEVIATIONS 1-TEST 

NOTES 

I .  NUMBER OF OBSERVATIONS ARE I 5 3 6  AND 352, RESPECTIVELY* 
2. rO CONVERT STATUS VARIABLES f O  PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLV BY 108.0. 
3. THE f VALUE FOR 1686  OEGREES OF FREEDON AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S 1 . 9662. 

TABLE 45--RESULTS FOR SET-ASIDE AND OPEN 
ANALYSIS, REGION I ZONE 2 

SALE CHARACTERISTlCS 
AND UNITS 

VOLUNE/ACRE (M8F) 
SALVAGE STATUS 
SALES VOLUME (MHBF) 
MAJOR SPEC1 ES (PERCENT) 
APPRAISED STUMPAGE (S/NBF) 
OVERBID (S/MBF) 
ROAD COSTS (S/MBF) 
HAUL DISTANCE (MILES) 
LOGGING COST (S/MBFI 
MANUFACTURING COSTS ($1 HBF) 
NUMBER OF BIDDERS 
SELLING VALUE cs/neF)  
COMPETITIVE STATUS 
TERNINATION PERIOD (YEARS) 

NOTES 

SAMPLE MEANS SAMPLE DEVIATIONS PODLED 
SET-ASIDE OPEN SET-ASIDE OPEN DEVI4TIONS 1-TEST 

I .  NUMBER OF OBSERVATIONS ARE 43 AND 269, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUNBER 

Feon 2.0 AND MULTIPLY BY 1e0.0. 
3. TYE T VALUE FOR 310 OEGREES OF FREEOOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  I . 9667. 



TABLE 46--RESULTS FOR SET-ASIDE AN@ OPEN 
ANALYSIS, REGION 5 ZONE I 

SALE CNARACTERIST I C S  
9ND U N I T S  

VOLUME/ACRE (MBF) 
SALVAGE STATUS 
SALES VOLUHE (HHBF) 
MAJOR SPECIES (PERCENT) 
APPRAISED STUMPAGE C$/HBF) 
OVERBID ( $ / M F )  
ROAD COSTS ($/MSF) 
HAUL DISTANCE ( n I L E s )  
LOGGING COST (S/?lBF 1 
YANUFACTURI hG COSTS C S/MBF) 
NUMBER OF BIDDERS 
SELLING VALUE ($/MBF) 
COMPETITIVE sfatus 
TERMINAT I O N  PERIOD (YEARS) 

SAMPLE MEANS SAMPLE OEYIAT IONS POOLED 
SET-AS1 DE OPEN SET-ASIDE OPEN DEVIAT IONS f - T  EST 

1. NUHBER OF OBSERVATIONS ARE 1 9  AND 193, RESPECTIVELY. 
2. TO CONVEPT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORT ED NUMBER 

FROM 2.0 AN0 NULT IPLV  BY 150.0. 
3. THE T VALUE FOR P I G  DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL  I S  1 9704. 

TABLE 47--RESULTS FOR SET-ASIOE AND OPEN 
ANALYSIS, REGION 5 ZONE 2 

SALE CHARACTERISTI CS 
AND U N I T S  

VOL UM E f  A CRE ( MBF) 
SALVAGE ST ATUS 
SALES VOLUHE (NRBF) 
MAJOZ SPECIES (?ERG€ NT) 
APPRAISED STUMPAGE ($/MBF) 
OVERBIO ($/MBF) 
QOAD COSTS ($/HBF) 
HAUL DISTANCE (MILES)  
LOGGING COST ($/HBF) 
~NUFACTURIIUG COSTS c $/neF) 
NUM0ER OF BIODERS 
SELLING VALUE ($/NBF) 
GOWPETITIVE STATUS 
TERMINAT ION PERIOD (YEARS) 

NOTES 

SAMPLE MEANS SAMPLE DEVIAT IONS POOLED 
SET-ASIDE OPEN SET -AS IDE  OPEN DEW1 ATIONS T-TEST 

I. NUMBER OF OBSERVATIONS ARE 21 AND 779 RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTEO NUNBER 

FQOH 2.0 AM0 NULT IPLY  BY 1 0 9 m O a  
3. THE T VALUE FOR 9 6  DEGREES OF FREEDOM AND A t  THE 5-PERCENT 

CONFIDENCE LEVEL I S 1 9839. 



TABLE 48--RESULTS FOR SET-ASIDE AND OPEN 
ANALYSIS, REGION 5 ZONE 3 

SALE CHARACT E R I S l I C S  
AND UNITS 

WLUME/ACRE tnen  
SALVAGE STATUS 
SALES VOLUME (nnBF) 
MAJOR SPECIES (PERCENT) 
APPRAI SEO STUMPAGE (S/MBF) 
OVERBID ($/MBF) 
ROAO COSTS ( t /HBF) 
HAUL OISTANCE (HXLES) 
LOGGING COST ($/MBF) 
MANUFACTURING COSTS c s/wetr) 
NUMBER OF BIDDERS 
SELLING VALUE (S/HBF) 
COHPETIT I V E  ST ATUS 
TERMINhT ION PER1 OD (YEARS) 

SAMPLE MEANS SAMPLE OEVIAT IONS POOLED 
SET-ASZDE OPEN SET-ASIDE OPEN O E U I I  r IONS T-TEST 

NOT ES 

I .  NUMBER OF OBSERVATIONS ARE 16 AND 1379 RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUNBER 

FROM 2.0 AND NULTIPLY BV 100.00 
3- THE T VALUE FOR 151 DEGREES OF FREEDOH AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  1.9748. 

TABLE 49--RESULTS FOR SET-ASIDE AND OPEN 
ANALYSIS. REGION 6 ZONE I 

SALE CHARACTERlSTICS 
AND UNITS 

VOLUME/ACRE IMBF) 
SILVAGE STATUS 
SALES VOLUME (NMBF) 
MAJOR SPECIES (PERCENT) 
APPRAISED STUMPAGE <$/MBF) 
OVERBIO (S/HBF) 
ROAO COSTS ($/M%F) 
HAUL DISTANCE (MILES) 
LOGGING COST (S/NBF) 
HANUFACf URING COSTS ($/HBF) 
NUHBER OF BIDOERS 
FIBER (PERCENT 8 
SELLING V A L E  ($/nBF) 
COHPET I T  XUE STAT US 
TERMINAT ION PERIOD (YEARS) 

NOTES 

SAHPLE MEANS SAMPLE DEVIATIONS POOLED 
SET-ASIDE OPEN SET-ASIDE OPEN DEVIATIONS 1-TEST 

I. NUHBER OF OBSERVATIONS ARE 79 AND 3709 RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES f O  PERCENT SUBTRACT THE REPORTEO NUMBER 

FRON 2.0 AN0 NULTIPLY BY 100.0. 
3. THE T VALUE FOR 447 QEGREES OF FREEDOM AN0 AT THE 5-PERCENT 

CONfIOENCE LEVEL I S  1.9643. 



TABLE 50--RESULTS FOR SET-ASIOE AND OPEN 
ANALYSIS. REGION 6 ZONE 2 

SALE CHARACTE R I S T I C S  
AND UNITS 

VOLUHEfACRE (HBFI 
SALVAGE STATUS 
SALES VOLUME (MMBF) 
MAJOR SPECIES (PERCENT) 
APPRAISED STUMPAGE (S/MBF) 
OVERBID (t /MBF) 
ROAD COSTS (SfNBF) 
HAUL O f  STANCE (MILES) 
LOGGING COST (S/MBF) 
MANUFACTURING COSTS (S/HBFl 
NUMBER OF BIDDERS 
FIBER (PERCENT) 
SELLING YALUE (S/MBF) 
COMPETITIVE STITUS 
TERMINAT ION PERIOD (YEARS1 

SAMPLE MEANS SAMPLE DEVIATIONS POOLEO 
SET-ASIDE OPEN SET -ASIDE OPEN DEVIATIONS 1-TEST 

I. NUHBER OF OBSERVATIONS ARE 278 AND 10391 RESPECTIVELY. 
2. TO CONYERT STATUS VARIABLES TO PERCENT SUBTRACf THE REPORTED NUNBER 

FROH 2.0 AN0 HULTIPLY BY 100.0. 
3. THE T VALUE FOR 1315 DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIOENCE LEVEL I S 1 . 96G80 

TABLE 51--RESULTS FOR SET ASIDE, SMALL OPEN AN0 LARGE OPEN 
ANALYSIS* REGION 1 ZONE 2 

SALE CHAR9CTERIST I C S  
AND UNITS 

VOLUHEf ACRE (HBF) 
SALVAGE STATUS 
SALES VOLUME (MRBF) 
MAJOR SPEC1 ES (PERCENT) 
APPRAISED STUMPAGE (SfMBF) 
OVERBIO (S/HBFl 
ROAD COSTS cwnen 
HAUL DISTANCE (MILES) 
LOGGING COST ($/MBF) 
HANUFACTURING COSTS (S/HBf  1 
NUMBER OF BlOOESS 
FIBER (PERCENT) 
SELL1 NG VALUE (SIHBF) 
COMPETITIVE STATUS 
TERNINATION PERIOD (YEARS) 

NOTES 

SAMPLE HEANS 
SET ASIDE SM OPEN LR OPEN BETHEEN H I T H I N  F-RATIO 

1. NUflBER OF OBSERVATIONS ARE 43. 1021 AN0 167, RESPECTIVELY. 
2. TO CONYERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPOPTEO NUMBER 

FROM 2.0 AND MULTIPLV BY 100.0. 
3. THE F VALUE FOR 2 AND 3 0 9  DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  3.0245. 



TLBLE 52--RESULTS FOR SET ASIDE. SHALL OPEN AND LARGE OPEN 
ANALYSIS* REGION 5 ZONE I 

SALE CHARICT ERISTXCS 
AN0 UNITS 

VOLUIE/ACRE <RBF) 
SALVAGE STATUS 
SALES VOLUME (MNBF) 
MAJOR SPECIES (PERCENT) 
APPRaISEO STUMPAGE (S/MBF) 
WERBIO (S/HBFI 
WAD COSTS ($/H9FI  
HAUL DISTANCE ( n I L E s )  
LOGGING COST (S/NBF) 
MANUFACTURING COSTS ($/t4BF) 
NUMBER OF BIDDERS 
FIBER (PERCENT) 
SELLING VALUE ($/M%F) 
COHPETITIVE STATUS 
TERMINATION PERIOD (YEARS) 

SAHPLE MEANS 
SET ASIDE SH OPEN LR OPEN BEfUEEN U I f H I N  F-RATIO 

NOTES 

I. NUMBER OF OBSERVATIONS ARE 189 669 AN0 127. RESPECTIVELY. 
2. 1 D  CONVERT STATUS VARIABLES TO PERCENT SUBTRACT r H E  REPORTED NUMBER 

FROM 2.0 AND MULTIPLY BY 1 0 9 0 8 *  
3. THE F YALUE FOR 2 AND 296  DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL I S  3.0391 

TABLE 53--RESULTS FOR SET ASIOE. SHALL OPEN AND LARGE OPEN 
ANALYSIS* REGION 5 ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS 
AND UNITS SET ASIDE sti OPEN LR OPEN BETWEEN WI~HIN F-RATIO 

VOLUMEIACRE (HBF) 
SALVAGE STATUS 
SALES voLunE (NMBF) 
MJOR SPECIES (PERCENT) 
APPRAISED STUNPAGE ($/WBF) 
OVERBID (t /MBF) 
ROAD COSTS ($/MBF) 
HLUL Of STANCE ( N I  LES) 
LOGGING COST ($/MBF) 
HANUFACTURING COSTS ($/MBF) 
NUMBER O F  BIDDERS 
FIBER (PERCENT) 
SELLING VALUE (S/MBF) 
COMPETITXVE STATUS 
TERMINATION PER1 OD (YEARS) 

NOTES 

I. NUMBER OF OBSERVATIONS ARE 219 279 AND 50. RESPECTIVELY. 
2. T O  CONVERT STAT US VARIABLES f O  PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AN0 MULTIPLY BY 100.0. 
3. TYE F VALUE FOR 2 AND 95 DEGREES OF FREEDOM AND AT CHE 5-PERCENT 

CONFIDENCE LEVEL I S  3.b9210 





TABLE 56--RESULTS FOR SET ASIDE. SHALL OPEN AN0 LARGE OPEN 
ANALYSIS* REGION 6 ZONE 2 

SALE CHARACTERISTICS 
AND UNITS 

VOLUME/ACRE (Pl8F) 
SALVAGE SlATUS 
SALES VOLUME (HHBF) 
WAJOR SPECIES (PERCENT) 
APPRAISE0 STUMPAGE tS /MBF)  
WESBID (S/HBF, 
WAD COSTS C$/MRF) 
HAUL DISTANCE (MILES) 
LDGG 1 NG COST (S/MBF) 
MANUFACTURING COSTS ($/NBF) 
NUMBER OF BIODERS 
FI0ER (PERCENT 
SELLING VALUE ($ /MBf )  
COHPETITIYE S f  ATUS 
EPMINATION PER100 (YEARS) 

SAMPLE YEAMS 
SET a s I o E  sn OPEN LR OPEN BETWEEN WITHIN 

NOTES 

I. NUHBER OF OBSERVATIONS ARE 278. 522, AND 517. RESPECTIVELY. 
2. TD CONVERT SThTUS VIRIABLES TO PERCENT SUBTRACT THE REPORTEO NUHBER 

FROM 2.0 AND MULTIPLY BY 10000. 
3. THE F VALUE FOR 2 AND 1313  DEGREES DF FREEDOM AN0 A t  THE 5-PERCENT 

CONFIDENCE LEVEL I S  3.0 0 1  5. 



APPENDIX 2. CORRELATION COEFFICIENTS FOR EACH APPRAISAL ZONE 

Tables  57-62 
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APPENDIX 3. THE USE OF THE CHOW TEST FOR STRUCTURAL SHIFTS 

A p r o c e d u r e  proposed by Chow (1960) was used to  test  whether  a  
s t r u c t u r a l  s h i f t  had t a k e n  p l a c e  i n  t h e  r e l a t i o n s h i p  between o v e r b i d  and 
v a r i o u s  s a l e  c h a r a c t e r i s t i c s .  The Chow t es t  was s e l e c t e d  because  t h e  
number o f  independen t  v a r i a b l e s  e x c e e d s  t h e  number o f  o b s e r v a t i o n s  i n  t h e  
second d a t a  set.  Using J o h n s t o n ' s  (1972) i n t e r p r e t a t i o n  of t h e  
p r o c e d u r e ,  I f i t t e d  e q u a t i o n  3 t o  t h e  f i r s t  n  o b s e r v a t i o n s  u s i n g  l i n e a r  
r e g r e s s i o n  and computed t h e  r e s i d u a l  sum o f  s q u a r e s  (elel) Then 
t h e  n+m sample o b s e r v a t i o n s  were poo led  and a  second lyast s q u a r e s  
r e g r e s s i o n  was f i t t e d .  The r e s i d u a l  sum of  s q u a r e s  (e e) was computed 
f o r  t h e  second r e g r e s s i o n .  The t e s t  o f  t h e  n u l l  hypo thes i s - - tha t  t h e  m 
a d d i t i o n a l  o b s e r v a t i o n s  obey t h e  same r e l a t i o n  a s  t h e  f i r s t - - i s  g i v e n  by 
t h e  e q u a t i o n ,  

where k is t h e  number o f  independen t  v a r i a b l e s  i n  t h e  l i n e a r  r e g r e s s i o n  
e q u a t i o n .  The t e s t  s t a t i s t i c  f o l l o w s  t h e  F d i s t r i b u t i o n  w i t h  (m,  n-k) 
d e g r e e s  o f  freedom. 

The a p p r o p r i a t e  t e s t  v a l u e s  f o r  t h e  v a r i o u s  r e g i o n s  and zones  are a s  
f o l l o w s  : 

I Computed T e s t  
e e 
1 1  m n+m e v e  k_ n-k Region Zone 2 F v a l u e  





APPENDIX 4. PROCEDURE FOR TESTING THE HYPOTHESIS THAT THERE IS 
NO DIFFERENCE BETWEEN SET-ASIDE AND OPEN SALES 

Discriminant analysis was used in a manner analogous to a one-way 
multivariate analysis of variance. The U-statistic (Kramer 1972) was 
used as the appropriate test statistic. In this case, discriminant 
analysis is used to study the differences in the two groups of sales as 
expressed by the linear combination of sale characteristics. The esti- 
mated coefficients for each sale characteristic can be interpreted as 
weights in the same way that the coefficients are in multiple regression. 
In this respect, they serve to identify the variables that contribute 
most to differentiation between the two groups. 

As described in the text, discriminant analysis assumes independence 
among explanatory variables. In practice, the technique is very robust, 
and the assumption of independence need not be strongly adhered to. 

In the case of testing for differences between characteristics of 
set-aside and open sales, most of the possible explanatory variables are 
sufficiently independent, with the exception of appraised stumpage 
price. This variable is computed as a combination of the selling value 
and cost components determined for each sale. As such, the correlation 
coefficients between appraised stumpage and the components are relatively 
high. A possible solution would be to drop appraised stumpage price as a 
sale characteristic, but it was retained since it is a relatively 
insignificant variable in terms of the discriminant functions. 

The discriminant functions are shown in the following tabulation 
where 21 is the function for set-aside sales and 22 is the function 
for open sales. 

The discriminant functions were computed by a stepwise procedure, in 
which the variables that enter are those with the largest F values. A 
variable is deleted if the F value becomes too low (0.01). The 
U-statistic was computed for each discriminant function, and the null 
hypothesis is rejected if the sample U is less than the test value. 



Volume per acre 
Salvage s t a t u s  
Volume 
Major species 
Appraised stumpage 
Road cos t s  
Haul distance 
Logging cos t  
Manufacturing cost  
Fiber 
Sell ing value 
Termination period 
Constant 
U-s ta t is t ic  
Test U-s ta t is t ic  

Volume per acre 
Salvage s t a t u s  
Volume 
Major species 
Appraised stumpage 
Road cos t s  
Haul distance 
Logging cost  
Manufacturing cos t  
Fiber 
Sell ing value 
Termination period 
Constant 
U-s ta t is t ic  
Test U-s ta t is t ic  

Region 1 Zone 2 

z 1  z 2  

Region 5 Zone 3 

z 1  z 2  

Region 5 Zone 1 

z1 z2 

~ e g i o n  6 Zone 1 

2 1  22 

Reaion 5 Zone 2 

Region 6 Zone 2  

2 1  22 



APPENDIX 5.  THE USE OF DISCRIMINANT FUNCTIONS TO MONITOR SALES 

Discriminant functions were estimated for both competitive and noncom- 
petitive sales. The definition of competitive sales was given in the 
section, "Definitions and Available Data." The objective was to estimate 
functions that combined various physical and cost characteristics observed 
on each sale and were effective in distinguishing between competitive and 
noncompetitive sales. The basic problem can be visualized as studying the 
extent to which different populations overlap one another or diverge from 
one another. For example, visualize two slightly overlapping populations 
shown as follows: 

In this case, the leftmost population will represent noncompetitive 
sales, the rightmost competitive sales. Given that the sales have been 
classified a priori, a linear function (the discriminant function) is 
estimated for each popglation which measures the distance (2) between the 
two population means (X) . These equations are: 

where 

Y ji 
jth popu 

the distance between population means, 
is the intercept term for the jth population, and 
is the coefficient for population characteristic Xi of the 
lation, 

The estimated discriminant functions are then used to classify all 
sales as either competitive or noncompetitive, regardless of the a priori 
classification, based on the chajacteristics of each sale. The classifi- 
cation procedure is relatively <traightforward. For each sale, the Z 
values are computed using each discriminant function, In this case, if 
21 is greater than 22, then the sale is classified as having the 
characteristics of a noncompetitive sale. Reverse the sequence and the 
sale is classified as competitive in the sense that the characteristics 
of the particular sale are similar to sales comprising the population of 
competitive sales, 

The estimated discriminant functions are shown in the following 
tabulation on the next page, 



Region 1 Zone 2 Region 5 Zone 1 Region 5 Zone 2 
S a l e  c h a r a c t e r i s t i c s  Z1 22 z 1  z2 z 1  z2 

Volume p e r  a c r e  (MBF) 
Salvage  s t a t u s  
SBA s t a t u s  
S a l e s  volume (MBF) 
Major s p e c i e s  

( p e r c e n t )  
Appraised stumpage 

( $/MBF 
Overbid ($/MRF) 
Road c o s t s  ($/MBF) 
Haul d i s t a n c e  ( m i l e s )  
Loqging c o s t s  ($/MBF) 
Manufacturing c o s t s  

( $/MBF ) 
Number o f  b i d d e r s  
F ibe r  ( p e r c e n t )  
S e l l i n g  v a l u e  ($/MBF) 
Terminat  i on  p e r i o d  

( y e a r s )  
Constant  - 

Region 5 Zone 3 Region 6 Zone 1 Region 6 Zone 2 
S a l e  c h a r a c t e r i s t i c s  Z 1  z2 z 1  22 z 1  z2 

Volume p e r  a c r e  (MBF) 
Salvage  s t a t u s  
SBA s t a t u s  
S a l e s  volume (MBF) 
Major s p e c i e s  

( p e r c e n t )  
Appraised stumpage 

( $/MBF 1 
Overbid ($/MBF) 
Road c o s t s  ($/MBF) 
Haul d i s t a n c e  ( m i l e s )  
Logging c o s t s  ($/MBF) 
~ a n u f a c t u r i n g  c o s t s  

( $/MBF 
Number o f  b i d d e r s  
F ibe r  ( P e r c e n t )  
S e l l i n g  v a l u e  ($/MBF) 
Terminat ion  p e r i o d  

( y e a r s )  
Constant  

L / ~ h i s  v a r i a b l e  was d e l e t e d  because i t s  impact on t h e  sum o f  s q u a r e s  was 
i n s u f f i c i e n t .  



The mission of the PAC1 FIC NORTHWEST FOREST AND 
RANGE EXPERIMENT STATION i s  to provide the knowl- 
edge, technology, and a1 ternatives for present and future 
protection, management, and use of forest, range, and related 
environments. 

Within this overall mission, the Station conducts and 
stimulates research to  facilitate and to accelerate progress 
toward the following goals: 

1. Providing safe and efficient technology for inventory, 
protection, and use of resources. 

2. Developing and evaluating alternative methods and levels 
of resource management. 

3. Achieving optimum sustained resource productivity 
consistent with maintaining a high quality forest 
environment. 

The area of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 
States, and the Nation. Results of the research are made 
available promptly. Project headquarters are at: 

Anchorage, Alaska 
Fairbanks, Alaska 
Juneau, Alaska 
Bend, Oregon 
Corvall is, Oregon 

La Grande, Oregon 
Portland, Oregon 
Olympia, Washington 
Seattle, Washington 
Wenatchee, Washington 

Mailing address: Pacific Northwest Forest and Range 
Experiment Station 

809 N. E. 6th Ave. 
Portland, Oregon 97232 



The FOREST SER lture i s  dedicated 
to the principle of s forest resources 
for sustained yiel e, and recreation. 
Through forestry r and private forest 
owners, and mana ional Grasslands, it 
strives - as direct y greater service to 
a growing Nation. 

The U.S. Departm ortunity Employer. 
Applicants for al l  D n equal consideration 
without regard to age, 




