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COMPETITION FOR NATIONAL FOREST TIMBER IN THE NORTHERN, 

PACIFIC SOUTHWEST, AND PACIFIC NORTHWEST REGIONS 

Reference Abstract 

Haynes, Richard W. 

1980. Competition for National Forest Timber in the 

Northern, Pacific Southwest, and Pacific Northwest 

Regions. USDA For. Serv. Res. Pap. PNW-266, 72p., 

illus. Pacific Northwest Forest and Range Experiment 

Station, Portland, Oregon. 

Competition for National Forest timber was examined 

in the Northern, Pacific Southwest, and Pacific Northwest 

Regions of the Forest Service, U.S. Department of Agri- 

culture. The impacts of sealed bidding and the Small 

Business Set-Aside Program were found to vary widely 

among the different appraisal zones. Noncompetitive 

sales were screened for collusive activity; and in 

general, little indication was found of such activity. 

KEYWORDS: Stumpage sales arrangement, National Forest 

administration, stumpage prices. 



RESEARCH SUMMARY 

Research Paper PNW-266 

1980 

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 Administration 

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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INTRODUCTION 

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, National 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 Business Administration (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: 

he What was the impact of sealed bidding? 

Dis Can sales be screened for unusual bidding patterns? 

3o 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 Montana.1/ 

1 
sare oti, Ronald Nils. 1977. Competitive bidding for federally owned 

Liner bapa schests. Univ. Washa, Seattile. 75 Do.p akiahos. 



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.*/ 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). 

2/ 
—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 1.--Areas included in the study. 
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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. 

Definitions 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 

Statrwstucal jhigh 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 used, 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-appraisal 

Year price _ Overbid bid ratio 
(Dollars per thousand board feet) 

AL 39.00 35.00 74.00 90 

2 42.90 35.00 77690 1.82 

3 47.20 35.00 82.20 1.74 

4 51.90 35.00 86.90 1.67 



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.=’ The results for | 

all three methods are shown in the tabulation: 

of, — 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 

IE 2 Oc 7S 0.667 1.96 

5 le . 840 - 863 =5 93 

5 2 - 898 az =i106 

5 3 -876 SOLS =e 

6 aE D603 OMe =i 

6 2 -940 -974 -4.56 

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 

Logging 
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 will 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 will, to some degree, 

support statements extrapolating the experience in the sampled Regions to 

other Regions. These latter statements may be subject to considerable 

error, depending on the sale characteristics in the Regions in question. 

Some of the data listed were either computed or summarized from data 

appearing in the sale records (which are abbreviated facsimiles of the 

standard sales form 2400-17). The volume-per-acre variable, for example, is 

computed by dividing total sale volume by the reported sale acreage. In 

many cases, the reported acreage includes both the area of timber cut plus 

uncut acreage, buffer strips, etc. This results in per-acre figures that 

are biased downward, but the bias should be uniform within a given appraisal 

zone since all sales are appraised by common methods. The major species 

variable measures the percent of the total sale volume accounted for by a 

specified species. The specified species varies by appraisal zone as shown 

in this tabulation: 

Zone 

Region It 2 3 

il! Douglas-fir 

5 Pine (except White fir Douglas-fir 

lodgepole) 

6 Pine (except Douglas-fir 

lodgepole) 

The measure for fiber is the percent of total 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 all bidders 

who qualified to bid. Other measures of number of bidders were tried, such 

as number of active bidders, but these measures proved to be highly cor- 

related. The size class of the purchaser refers to whether the purchaser 

is 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. First, all sales 

taking place within sustained yield units were deleted. The timber sales on 

these units either go to a specific firm at the appraised price or are 

sold in open competition to firms who will process the timber within the 

unit. In either case, the sales do not reflect a freely operating market. 



There are several of these areas in the West, and the largest involved 

127.5 million feet of timber in 1977. The second type of sales deleted 

was those that had no bidders. These sales were deleted to avoid counting 

them twice as many of these sales are readvertised and sold. 

I deflated all cost and price data by the appropriate value of the 

wholesale price index--all commodities (1967=100) to offset the different rates 

of inflation in each quarter of the period covered by the data. Admittedly, 

deflating by the wholesale price index does not account for all the inflation 

or variability in prices or costs. Deflating does, however, make comparison 

of temporally distinct periods and aggregation over broad periods more 

compatible. 

After deflation, the values reported in this study should be interpreted 

as the value expressed in 1967 dollars (the base year of the index). Further, 

changes between two points in time should be interpreted as a real change 

Since inflationary increases have been factored out. The values could be 

converted to the original form by multiplying the value by the appropriate 

monthly wholesale price index (all commodities). 

The period July 1974 through December 1977 is perhaps not typical of 

the post-World War II period in regard to price swings in forest product markets. 

More important, however, this period is not very different from the past 

decade. These words of caution should not be interpreted to mean that the 

study will lead to atypical results. Since the appraisal system follows the 

wholesale lumber price index, appraised price has moved up and down (as 

shown in figure 2) so that the effect on how bidders respond to sale char- 

acteristics is largely unaffected. 
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Figure 2.--Appraised price, overbid, and total bid in 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 concentration, 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 National 

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. This 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 

10 



fitting the various variables as a function of time and using a semi- 

logarithmic functional form. The coefficient on time was then interpreted 

as the monthly rate of real increases.4/ The equations for appraised price, 
overbid, and total bid are shown in table l. 

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

Equation 

1 coefficientsl/ 2 
Variable R Monthly increase 

By Bg 

Percent 

Appraised price 3.2408 + 0.0155 

(is 33) (3.62) 0.28 1.562 

Overbid SD a0. 0005 

(46.67) (0.165) 0 0 

Total bid 4.1429 + 0.0067 

(105.21) (4.09) 5 3}5) - 668 

1/yumbers in Parentheses are student t values. 

4 one particular semilogarithmic form fitted was (for overbid (OB)): 

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

where 

log is the natural logarithm, 

time is an index of monthswith July 1974=1, 

B, is the intercept coefficient, and 

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

' 

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

' 

Boq1ti; (2) 

i=B,-li (2a) 

where i is the monthly rate of increase in overbid. This procedure is 

| described in more detail in Johnston (1972). 

ea 



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 
zero. Equations were also estimated for appraised price and total bid, and 
the coefficients on time were statistically Significant. 9 Sance ther natenor 
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 -l 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 any way 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. 
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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 -0.03 0.07 0.03 0.14 0.26 0.13 

Salvage status 5 (0)8} -.07 =. 02 =. 14 -.26 ene 

Set-aside status 04 -.07 -.02 -.14 -.26 ey Ales} 

Volume 0 - 16 KBP 02 08 AAAS) 

Major species =o 1 05 G18) re 1n4 6,08) Sdkal 

Appraised stumpage cals} -.06 5.25) otal -.04 -08 

Road costs =leplle2 -.04 pals} 08 0 soles 

Logging costs -.16 -.06 -.09 Pali -.18 0 

Manufacturing costs ~29 -16 24 38 Hy dhal 18 

Number of bidders -60 107 ois! -63 302 47 

Fiber —replee 0 =vuleale 5 AS} 0 -.10 

Selling value 14 =6 02 5 1L5) 24 =. 03 ee. 

Competitive status -02 -.08 -.04 -.14 -.26 = es 

Termination period OM) e2 02 = 15 =A (0) 7/ =. 02 

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) 

O- 500 

500= 1,000 

1,000- 2,000 

2,000- 5,000 

5,000- 8,000 

8,000-15,000 

15,000+ NO UP WN TE 
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Smaller sales were more closely stratified because the relationship between 

sale size and most sale characteristics has traditionally been assumed to be 

hyperbolic. Results for the six appraisal zones are shown in tables 14-19 in 

appendix 1. 

Overbid is often assumed to vary directly with sale size but ata 

diminishing rate. The actual relationship (for fiscal year 1975-76 data) 

is shown in figure 3 for the six appraisal zones. The prior statement 

fits Region 6 zone 2 best. For the remaining areas, overbid seems highly 

erratic on smaller sales. On sales over 5 million board feet, overbid seems 

relatively insensitive to sale size. 

Road costs, like overbid, are frequently assumed to vary directly with 

sale size; the fiscal year 1975-76 data support this contention. In nearly 

all zones, road costs per thousand board feet increase rapidly as sale size 

increases until sale size exceeds 2 million board feet. Then the relation- 

ship between sale size and road costs is nearly flat. Region 6 zone 1 is 

the exception. There the relationship is roughly linear throughout the 

range of sale sizes. 

Road costs have also been suggested as having a depressing influence on 

the bid price (Ho 1963). Ho's suggestion was tested for Region 6 zone 2 

using the fiscal year 1975-76 data stratified by sale size. If his sug- 

gestion is correct, then sales with low road costs should have higher 

overbids than sales with higher road costs. 

Each sale size stratum was divided into a low and a high road cost 

group. The average road cost per thousand board feet for each stratum was 

used as the criterion for division. The average road costs per thousand 

Figure 3.--Relationship of overbid se 
and sale size ~—Region 6 zone 2 

o 40 
& 

= Region 5 zone eS 

8 = 30) WU Gh PA” eee at 
[ea ena Ht Pee een once eae ee Wee 
xs Region 5 zone3 
ws 

BE oo 
o “\Region5 zone { 
a 

a ee yn eee Region 6 zone |! 
5S ~ 

s 10 

SALE SIZE 

(million board feet) 
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board feet for each group and the average overbid for each group are shown 

in table 3. A t-test was used to compare the average overbids for each 

group; in general, road costs appear to have only an erratic effect on 

overbids. The second sale-size class is the only one in which road costs 

May depress overbids. If the differences in sale size are ignored, then in 

some zones high road costs may deter bidding in that noncompetitive sales 

have higher road costs. 

Table 3--Data for testing the effect of road costs on overbid 

Average Low road costs High road costs 

Sale-size road 

class costs 

Costs Overbid Costs Overbid 

Dollars per thousand board feet 

1 0.89 0 22.03 11.84 28.78 

2 1.88 04 33.84 Toes 18.24 

3 SreiZi2 or S)S)\Grsilh 11.44 29.90 

4 Ug Suk UGw)S) SG Ey T/ Se S)7/ 41.93 

5 10.35 5.08 48.04 18.49 42.97 

6 Ibi ke aS} 5.24 45.19 19.70 47.99 

7 10.40 Dae 50.74 sas) 45.63 

Logging costs are often assumed to vary inversely with sale size in 

that smaller sales are expected to have high logging costs because of the 

initial setup costs. This is true, however, only in Region 6. In other 

Regions, logging costs generally increase as sales become larger and may 

reflect different logging systems on larger sales. 

Most people have assumed that the intensity of bidding for timber sales 

increases as sale sizes get larger. When number of bidders qualifying to 

bid is used as a proxy for the intensity of bidding, this assumption is 

true. The increase in the number of bidders from the smallest to the 

largest sale-size class ranges from 30 percent in Region 6 zone 1 to 

164 percent in Region 6 zone 2. This increase in number of bidders is 

reflected in the higher overbids on larger sales as these two sale character- 

istics vary directly with each other. 

Three variables indicate how the sale will be administered. The first 

indicator is whether the sale is for salvage or not. As might be expected, 

salvage sales are concentrated in the smaller sizes and, to some extent, 

depress overbid and bidder participation. The second indicator is the 

percent that are Small Business Administration set-aside sales. Conceptually, 

HS 



this program offers typical sales to qualified firms.2/ 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, "Definitions 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 1), 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 l. 

DT oraet Service Manual 2431.17--2. U.S. Department of Agriculture, 

Washington D.C. 
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RECENT SALES-RELATED ISSUES 

The focus of the remainder of this report is the empirical examination 

of recent sale-related issues. These issues are the impact of sealed bidding, 

the type of sales being offered as set-aside sales, and the opportunity for 

monitoring sales. Each of the three major controversies will be examined 

independently. All analyses use the common data base described in the section, 

"Definitions and Available Data," and all results from the various analyses 

are presented in appendix 1. Throughout this section, a great deal of reliance 

is placed on forming expectations, such as those discussed in the previous 

section. The policy implications evolving from these controversies are 

discussed in the last section. 

The Sealed Bid Issue 

During the past two decades, National Forest timber sales have used 

either oral or sealed bidding procedures, depending on local preferences. 

The rule of local preferences was changed suddenly in the fall of 1976 when 

a last-minute addition to the National Forest Management Act (U.S. Laws, 

Statutes, etc. 1976) required the use of "sealed bidding on all sales except 

where the Secretary [of Agriculture] determines otherwise by regulations." 

This mandate was a reaction to the potential for collusion on oral bidding 

for National Forest timber. 

Proponents of oral bidding responded by arguing that sealed bidding 

threatened many western communities dependent on Federal timber. Senator 

Packwood's description of the problem posed by universal use of sealed 

bidding was typical. He said (Congressional Record, p. S 17278, 9/30/76): 

In many areas of Oregon there is only one lumbermill in 

a town. The town depends upon the mill for employment. When 

| the mill owner knows that he is going to be short of timber, 

he will go out and bid to the sky, if necessary, to keep that 

mill going. And so long as the bidding is open, he knows how 

{ high he has to go. But when the bids are sealed, that owner 

may put in what he regards as a very high bid, but if for 

some reason somebody bids higher, that owner does not get the 

timber and the mill shuts down. 

What you end up with is a mill out of timber and a town 

out of jobs solely because sealed bids rather than open bids 

are used. 

Proponents of sealed bidding cited the strong indications of collusive 

practices in areas in which oral auctions have been the predominant bidding 

method. In addition, they claimed that Government income would likely 

increase if sealed bidding were required. 

Ld 



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: 

ale 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- 

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: 

6 
orTnene regulations were given in the Federal Register (1977). 
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Appraisal zone 

Region 1 2 3 

(Dollars) 

1 2S 2.01 aaa 

5 -15.40 ry. 79 251323 

6 82 7.64 a 

The minus signs indicate that, on the average, overbids on oral auction 

sales were higher than on sealed bids. Complete results are given in 

tables 20-25, appendix 1. 

The incongruous nature of these results can be better understood 

by examining the differences in sale size between oral and sealed bids. 

The differences are shown in the tabulation: 

zone 

Region 1 2 3 

(Thousand board feet) 

1 -~ -3,568 =~ 

5 -8,133 -1,928 -10,628 

6 -1,631 -918 -- 

In every zone, oral sales are larger on the average than those offered 

under sealed bidding. This suggests that differences in sale size may 

distort comparisons of overbid for sealed bid vs. oral auction sales. 

To improve the sensitivity of the analysis, I stratified the data by 

sale size into three groups: 0-2, 2-8, and 8+ million board feet. This is 
roughly the same procedure Johnson used when he split sales into two 

groups based on road costs (see footnote 1). He argued that sealed 

bidding would produce higher prices on sales where the bidders had 

different cost structures. Sales with higher road costs would attract 

larger and more efficient bidders who could afford to pay more for a 

sale. In this analysis, sealed bidding is expected to have a greater 

impact on larger sales since road costs vary directly with sale size. 
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When we consider the effects of sale size and testing, the two 
Sealed bid hypotheses lead to the results shown in table 4. Complete 
results are given in tables 26-42, appendix 1. Sealed bidding resulted 
in higher overbids on sales between 2 million and 8 million board feet 
in both zones characterized by little competition. This is the most 

common sale size, and the results for Region 1 zone 2 support Johnson's 

finding for the same area (see footnote 1). In addition, sealed bidding 

led to higher overbids on the smallest and largest sales in Region 6 

zone 2. These results were not expected in Region 6 zone 2 and suggest 

that if the degree of competition for each Region had been assigned by 

sale size, the resulting classification would have been different for 

the smaller sales in Region 6 zone 2. Elsewhere, sealed bidding led to 
higher overbids, but the results were not statistically significant. 

Table 4--Differences in overbid per thousand board feet 

by sale sizel/ 

Zone 1, by Zone 2, by Zone 3, by 

sale size sale size sale size 

Region 

al 2 3 1 2 3 i: 2 3 

1 aro ital +5.76 +5.03 

5 +2.45 -16.38 +6.88 -4.69 +29.58 +33.39 -- -16.85 +3.47 

6 =2.03 +8.67 =-1.44 +12.70 +2.27 +933 

1/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 is 0-2 million 

board feet; sale size 2 is 2-8 million board feet; sale size 3 is 8+ million board feet. 

HISTORICAL BIDDING PATTERNS VERSUS A MIX OF 

ORAL AND SEALED BIDDING METHODS 

The USDA Forest Service did not universally adopt seaied bidding 

but rather implemented a mix of bidding methods in 1977, raising the 

question of whether the mix of bidding methods led to higher 

overbids. This question is formalized in the following hypothesis. The 

mix of bidding methods used in 1977 resulted in higher overbids than the 

mix of bidding methods prevalent before the congressional action--U.S. 

Laws, Statutes, etc. (1976). | 

The hypothesis was tested by determining if the introduction of a 

large number of sealed bids caused a shift in the relationship between 

Overbid and sale characteristics and between overbid and bidder behavior. 

That relationship can be expressed as 

= ay ane le}e 3 y c) co4 C3 (3) 
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where 

y is the overbid, 7 

Z is the sale characteristics,— 

B is the number of bidders, and 

Cc, is the coefficient for the i variable. 

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 squares8/ 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 between 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. 

7 
UT neldes 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. 
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Opponents of sealed bidding argued that outsiders are more of a 
problem under sealed bidding. All 19 National Forests in Region 6 were 
surveyed to investigate this possibility. The survey covered the base 
period (fiscal years 1975 and 1976) when oral auctions were the prevalent 
sales method and the first 9 months of 1977 when sealed bidding was common. 
Each bidder on each sale was classified as either an expected bidder or 
an unexpected bidder (an outsider); whether the primary manufacturing 
facilities of each bidder were located within the adjacent dependent 
community was also determined.2/ 

The outsider data base was used to test the hypothesis that 

the incidence of outside bidders remained either unchanged between 

the two periods or the mean of the second period was less than the 

first. The alternative hypothesis was that the incidence of outsiders 

was higher in the second period (characterized by sealed bidding). 

The analysis was conducted by computing for each Forest and for each 

time period the average number of outsiders on each sale. 

Across the Region, sealed bidding did not lead to a higher 

incidence of outsiders, as the regionwide average of 0.4 outsider on 

each sale was roughly the same in the base period and in 1977. As 

might be expected, this regionwide average varies widely between 

individual Forests and may be related more to timber supply than 

sale method. Forests in Region 6 zone 1 generally have a higher 

incidence of outsiders than the Forests in Region 6 zone 2 (table 5). 

A t test was used on the hypothesis concerning differences 

between the average number of outside bidders in each period for 

each Forest and appraisal zone. The hypothesis was rejected only in 

Region 6 zone 2 where the average number of outsiders on each sale 

increased from 0.29 to 0.35. The first hypothesis was not rejected 

in Region 6 zone 1 or in the Region as a whole. For individual 

Forests, there were significant differences in seven Forests. Of 

the seven, three Forests (Wenatchee, Mount Baker-Snoqualmie and 

Gifford Pinchot) experienced a decline between the base period and 

1977. This decline was inconsistent with the general expectation 

that sealed bidding leads to greater opportunities for outsiders. 

Three Forests in southwest Oregon experienced an increase in out- 

Siders as did the Ochoco National Forest in zone l. 

9/ 
— Federal Register (1977) definition: "'Adjacent dependent community' 

means an area with common social and economic interests bounded by estab- 

lished daily marketing and workforce connecting patterns, and encompassing 

one or more primary wood product manufacturing facilities located within 

or adjacent to a specific area of National Forest timber upon which it is 

dependent for its timber supply and where 10 percent or more of the com- 

munity workforce is employed in the primary manufacture of wood products, 

including logging and log transportation, and National Forest timber 

accounted for at least 30 percent of the timber used in the primary wood 

product manufacturing facilities in the last 5 calendar years." 
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Table 5--Average number of outsiders bidding on sales in Region 6 

1975-762/ 
National Forest 

and zone 

Standard Standard 

Average deviation Average deviation 

Deschutes 0.653 1.958 0.576 0.902 

Fremont 1.070 -961 sO5, -506 

Malheur -047 6 ZAL3} -083 - 280 

Ochoco GOSil jSiteis} -667 ~492 

Okanogan oS)dal -870 akg 793 

Umatilla IL iL 1OSi7, 1.020 1.005 

Wallowa-Whitman 064 ~247 -091 3292 

Wenatchee - 638 -965 -143 7359 

Winema 326 -845 3333 - 485 

Colville 2333 -479 -267 -704 

Region 6 zone 1 -510 1.055 -421 381 

Gifford Pinchot 296 -683 -093 336 

Mount Baker-Snoqualmie ~199 493 087 284 

Mount Hood souks} -590 SAILS) -417 

Olympic ~457 -919 5 BOP -548 

Rogue River - 301 alos -681 Ina aliays} 

Siskiyou ~ 447 -701 j BSN7/ 23 

Siuslaw ~549 -886 -842 -960 

Umpqua -040 915 - 482 Olay; 

Willamette -- -- -- -- 

Region 6 zone 2 ~291 -563 - 354 - 380 

Region 6 - 406 -709 - 389 -616 

loral bidding was the predominant sale method. 

2/sealed bidding and oral 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 is commonly thought of as increasing bid 

prices as local bidders attempt to prevent entry of outsiders into an 

area or as the outside bidder pays an excessive premium to 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 testing the hypothesis that 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 

Ooverbids ($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.” (UsSo Laws, Statutes,;iecte. LO58)— ytihe programyts aGcer— 

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 

ay Sik percent .12 

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 ‘ 
LOA the two States, the SBA share is computed for 34 market areas 

and ranges from 6 to 92 percent. 
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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. 

Die Logging costs are less on set-aside sales than on open sales. 

36 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 l, 

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. 
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Table 6--Differences in means between set-aside and open salesl/ 

Region Zone Sale Overbid Logging Road 

size cost costs 

Thousand Dollars per 

board feet thousand board feet Dollars 

1 2 291 2/-2.89 0.86 3/3.44 

5 il 401 5.07 .48 3/4.68 
2 2,670 OY 7) SOV) -4.70 3/2.94 
3 2/3,028 egi3 S53} 3.42 

6 it 472 7/3568 2/-2:06 B75 4 
2 3/1539 3/-5.78 3/-1.79 3/2.55 

1/a minus sign denotes higher value on open sales than on 

set-aside sales. 

2/significant at the 90-percent level. 

3/significant at the 95-percent level. 

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 

-l, 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, -l, 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 l 

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. 

ZT} 



Table 7--Comparisons of overbid between small and large firms 

and between set-aside sales and open sales purchased by 

small firmsl/ 

First comparison Second comparison 

Region zone 

2 Be re) eer ee 

il 2 745 Si! Iai} 2-017 2.09 avs) ial 

5 iL 4.29 350) 1.43 3-35 5.00 67 

2, -11.45 3.92 2.92 79 5262 14 

3 -6.25 4.16 1.50 1295 6.56 2r 

6 al 1.47 1.43 L303 4.06 220 Lo ¥)3 

2 S105 ial, 4.55 2.36 2228 1.04 

1/tThe plus or minus sign signifies whether the overbid on 

set-aside sales was greater than or less than the overbid on open sales. 

2/uinear combination of means (X;) computed as 

ne Ai Xa; 

where: dj are fixed numbers 0.5, 0.5, and -l in the 1st comparison 

and 1, -1l, and O in the 2d comparison. 

k is the number of groups. 

3/Standard error computed as 

k 

within mean square *} 

i=1 

where nj is the sample size. 

4/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 sales and open sales 

purchased by small firms. All appraisal zones shared the same results. 

There was no difference in the overbids between the two types of sales. 

These results are unexpected given the differences between the character- 

istics of the two types of sales. Open sales purchased by small firms 

are smaller in every appraisal zone, except Region 5 zone 1, than either 
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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 in overbids 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 Issue 

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 of 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 

of interest--it contains 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 illustrates 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: 
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Hypothesis 

In competitive areas there is no difference 

in overbid, between oral and sealed bidding 

methods, but in noncompetitive areas there 

is a significant difference. 

The first hypothesis was repeated for three 

sale sizes (0-2, 2-8, and 8+ million board 

feet). 

The mix of bidding methods used in 1977 

resulted in higher overbids than the mix 

of bidding methods used in the 1975-76 

period. 

Incidence of outside bidders remained 

unchanged over the 3-year period (Tested 

only in Region 6). 

Where the incidence of outsiders has 

changed it was higher under sealed bidding 

(Tested only in Region 6). 

The presence of outside bidders on a sale 

leads to higher overbids (Tested only in 

Region 6). 

No difference exists between characteristics 

of set-aside and open sales. 

Logging costs are less on set-aside sales. 

Volume of chippable material is less on 

set-aside sales (Tested only in Region 6). 

No difference exists between the overbids 

of set-aside and open sales. 

Comments 

Results did not support the hypothesis. 

Sealed bidding led to higher overbids on 

sales between 2 and 8 million board feet 

in areas characterized by little 

competition. 

Results did not support the hypothesis. 

Regionwide, the data supported the 

hypothesis. The incidence of outsiders, 

however, has increased in Region 6 

zone 2. 

The incidence of outsiders was higher in 

Region 6 zone 2. 

Overbids in both zones of Region 6 were 

higher on sales where outsiders 

participated. 

The hypothesis was rejected. 

The hypothesis was accepted only in 

Region 6. 

The hypothesis was rejected. 

The hypothesis was accepted only in 

Region 5 zones 1 and 3. In Region 6 

zone 2, Region 1 zone 1, and Region 5 

zone 2, overbids on set-aside sales were 

significantly less than the overbids on 

open sales. In Region 6 zone l, over- 

bids were higher on set-aside sales than 

On open sales. 

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 Pane, bly 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. 

Tabs 
— This is not the same as limiting the number of bidders. Set-aside 

sales, in fact, generally attract a greater number of bidders than open 

sales do. 
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The Set-Aside Program 

The lower prices in some appraisal zones associated with set-aside 

sales suggest that the Federal Government is making an implicit payment to 

firms winning set-aside sales. In other zones, prices for set-aside sales 

are higher than open sales, representing an implicit payment to the 

Government. The magnitude of these payments can be estimated by comparing 

the overbids on the two types of sales after adjusting for differences in 

sale size. 

This adjustment involves estimating a linear function, linking overbid 

to sale size, and then predicting the overbids associated with each size 

sale. The difference in predicted overbid between set-aside and open sales 

was used to 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 feet higher than the overbid on set-aside sales, but set- 

aside sales average 1.539 million board feet larger. The adjustment for the 

difference in sale size is $2.84 per thousand board feet, increasing the 

difference in overbid to $8.62 per thousand board feet. This same procedure 

was repeated for all appraisal zones, although in some zones the difference 

in sale sizes was subtracted rather than added because overbid declined as 

sales grew larger. The adjusted overbids are shown in the following 

tabulation. A minus sign indicates that overbids on set-aside sales are 

less than on open sales. 

zone 

Region 1 2 3 

1 ae ie a 

as ; B05 =5. 66 1.95 

6 2.98 =B.62 = 

The Government's net implicit payment to small firms can be estimated by 

aggregating these differences weighted by sale volumes. The total net 

implicit payment for the 2-year period and for all zones was $13.036 million 

($15.610-$2.574) to purchasers of set-aside sales. 

The actual implicit payment varies widely on a finer geographic scale. 

For example, the implicit payment on the three National Forests in southwest 

Oregon (Umpqua, Rogue River, and Siskiyou) was $15.73 per thousand board 

feet (Haynes 1979). In this area, the total implicit payment for the 

2-year period was slightly more than $10.5 million and was shared by 

35 firms. The implicit payment was not shared equally, as seven firms 

accounted for 52 percent of the set-aside sales. 
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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 results are presented in this appendix for the various analyses 

carried out during this study. The results are summarized for each appraisal 

zone. Briefly, these results are: 

Tables 8-13 Results for the noncompetitive-competitive sale analysis 

Tables 14-19 Results for the sale size 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 all analyses except the sale size analysis and the analysis of 

get-aside and small open and large open sales, the summary results consisted 

of sample means (x) and deviations (s) for each group (i), as well as the 

pooled deviation (sp) and the t statistic for comparing the sample means. 

The estimate of pooled variance was computed as: 

k 5 k 

STi Se Gori) JAN Motes (4) 
; at a ; a 
i=l i=l 

where k is the number of groups and nj is the sample size of group i. The 

pooled standard error was computed as: 

(5) 

The t test with nj+n2-2 degrees of freedom was: 

es ae (6) 

When the number of groups was more than two, the summary results 
consisted of sample means, within mean squares (pooled variance), between 
mean Squares, and an F statistic. A one-way analysis of variance was used to 
test the hypothesis that the sample means were equal. The between mean 
squares were computed as follows: 

oa ; ke De 
Berweengmeany squares. — (a (cone) a /m. = (2 xen) June) /k=1. (7) 

Be ey j Fae ee 

The F statistic is then computed as the ratio of between mean squares and 
within mean squares with k-l and x 

x n.-k degrees of freedom. 

j=1 3 
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TABLE 8--RESULTS FOR NONCOMPETITIVE AND COMPETITIVE 
ANALYSIS, REGION # ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POGLED 
AND UNITS NONCOMP COMP NONCOHP COMP DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 6.59 7.17 4.49 6.56 o77 -.76 
SALVAGE STATUS 1.63 1.71 e37 246 206 2228 
SET-ASIDE STATUS 1-8 1.89 240 032 084 -2.01 
SALES VOLUME (MMBF) 5.98 4.62 526s 5238 o7E 1.96 
MAJOR SPECIES (PERCENT) 16.53 14.42 19.35 16.93 2225 1.83 
APPRAISED STUMPAGE ($/MBF) 5237 13.85 7292 13.27 1.54 -5.50 
OVERBID (3/MBF) Out 11.06 C.00 9.56 1.04 710.59 
ROAD COSTS ($/MBF) §1.22 6.99 9.97 7.67 1.07 3.98 
HAUL DISTANCE (MILES) 29670 33.79 14.97 24.82 2.893 -1.42 
LOGGING COST (£/NBF) 47224 43.33 11.05 8.81 1.2] 3.23 
MANUFACTURING COSTS ($/MBF) 47262 4948 5282 6.97 285 -2.18 
NUMBER OF BIDDERS 1.77 3. 33 Ua 1.95 223 “6.89 
FISER (PERCENT) 5235 5-72 15265 18.19 2024 -.16 
SELLING VALUE ($/MBF) 106.56 120.95 20-10 21-57 2673 -5232 
TERMINATION PERIOD (YEARS) 3.55 2.85 1.87 1.87 024 2294 

NOTES 

(oe NUMBER OF OBSERVATIONS ARE 64 AND 2286, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 ANO MULTIPLY BY 100-0. 
3. THE T VALUE FOR 310 OEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 1.9667. 

TABLE 9--RESULTS FOR NONCOMPETITIVE AND COMPETITIVE 
ANALYSIS» REGION 5 ZONE ! 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS NONCOMP COMP NONCOMP COMP DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) (ae7! 7285 12046 6.57 1.246 1.96 
SALVAGE STATUS 1.94 1.86 224 235 06 1.31 
SET*ASIDE STATUS 2206 1.89 0.00 231 205 2.01 
SALES VOLUME (MMBF) 7.57 9.11 16.17 6.55 1.65 -.93 
MAJOR SPECIES (PERCENT) 11.06 8.05 23.24% 14.17 2298 1.01 
APPRAISED STUMPAGE ($/MBF) 18.41 15.31 19.28 14.65 2.90 1.07 
OVERBIO ($/MBF) 0.0€ 19.62 o.00 18.96 3.26 -6.02 
ROAD COSTS ($/MBF) 9.38 7295 10.31 8.19 1.60 290 
HAUL DISTANCE (MILES) 31.97 31.59 13.72 16.86 3.07 el2 
LOGGING COST ($/NBF) 32.06 32.50 11.65 8.92 1.76 -226 
MANUFACTURING COSTS ($/MBF) 38.07 37.93 6.28 6.58 1.22 2f2 
NUMBER OF BIDDERS 1.97 4.57 [e114 2-42 242 -6.13 
FIBER (PERCENT) 0.00 258 0.00 4.73 261 -.72 
SELLING VALUE ($/MBF) 103.84 102.71 18.04% 18.99 3.53 232 
TERMINATION PERIOD (YEARS) 3-18 3.78 2046 2015 eel -1245 

NOTES 

|. NUMBER OF OBSERVATIONS ARE 34 AND 176, RESPECTIVELY. 
2e TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 AND MULTIPLY BY 10C.G. 
3. TIE T VALUE FOR 210 DEGREES OF FREEDOM AND AT THE 5S=PERCENT 

CONFIDENCE LEVEL IS 1-2-9704. 
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TABLE (G--RESULTS FOR NONCOMPETITIVE AND COMPETITIVE 
ANALYSIS» REGION 5 ZONE 2 

SALE CHARACTERISTICS 
AND UNITS NONCOHP 

VOLUME/ACRE (MBF) 5219 
SALVAGE STATUS 1.80 
SET*ASIDE STATUS 1.90 
SALES VOLUME (MMBF) 5045 
MAJOR SPECIES (PERCENT) 14.0 
APPRAISED STUMPAGE ($/MBF) 30.01 
OVERBIO (S/MBF) 0.06 
ROAD COSTS ($/MBF) 1.87 
HAUL DISTANCE (MILES) 44.10 
LOGGING COST ($/MBF) 36027 
MANUFACTURING COSTS ($/MBF) 37 2 84 
NUMBER OF BIODERS 1290 
FIBER (PERCENT) 0.0u 
SELLING VALUE ($/M3F) $14.50 
TERMINATION PERIOD (YEARS) 2010 

NOTES 

(. NUMBER OF OBSERVATIONS ARE 10 AND 

SAMPLE MEANS SAMPLE DEVIATIONS 
COMP COMP NONCOMP 

6.58 3.87 
1.73 042 
1.77 232 
7218 9.43 

16.54 27044 
16.00 27-71 
26.71 0.00 
5225 2.59 

45.265 20.83 
38.37 16.73 
40.43 5-89 
5024 1.60 
1.21 0.00 

110.69 21.87 
2.97 2042 

RESPECTIVELY. 

5201 
045 

042 

7264 
20.57 
14.40 
19.24 
6.05 

53.0! 
11.97 
6.08 
2057 

(0.66 

17285 
2.09 

2e TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 
FROM 2-0 AND MULTIPLY 3Y 100.0. 

3. THE T VALUE FOR 96 DEGREES OF FREEDOM AND AT YHE 5-PERCENT 
CONFIDENCE LEVEL IS 1.29839. 

TABLE JI--PESULTS FOR NONCOMPETITIVE AND COMPETITIVE 
ANALYSIS», REGION 5 ZONE 3 

SALE CHARACTERISTICS 
AND UNITS NONCOHP 

VOLUMEZACRE (MBF) 13.90 
SALVAGE STATUS 1.6% 
SET-ASIDE STATUS 1.95 
SALES VOLUME (HMBF) 3.92 
MAJOR SPECIES (PERCENT) 26231 
APPRAISED STUMPAGE ($/MBF) 23.58 
OVER3ID ($/MBF) 0.CC 
ROAD COSTS (3/MBF) 5283 
HAUL DISTANCE (MILES) 36.89 
LOGGING COST ($/MBF) 35631 
MANUFACTURING COSTS ($/MBF) 34.38 
NUMBER OF BIODERS 2-16 
FIBER (PERCENT) 0.00 
SELLING VALUE ($/MBF) 107.76 
TERMINATION PERIOD (YEARS) 1.89 

NOTES 

|. NUMBER OF OBSERVATIONS ARE 49 AND 

SAMPLE NEANS SAMPLE DEVIATIONS 
COMP coMP NONCOMP 

B.4) 17238 
1.63 037 
1.89 023 
5.97 7.84% 

24.61 26.01 
14.16 20.12 
29.75 c.Co 
6.82 10.37 

35292 27678 
37.15 12049 

40.60 10.02 
5269 1.80 
1.7) 0.00 

106.82 25283 
2284 2085 

RESPECTIVELY. 

11.22 
048 
032 

6.6C 
24.47 
13.11 
22074 
7266 

30.73 
15.91 

14.91 
2-70 

10.98 
34.9% 
2018 

2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 
FROM 2.0 AND MULTIPLY BY 100.0. 

3. THE T WALUE FOR 151 DEGREES OF FREEDOM AND AT THE 5=PERCENT 
CONFIDENCE LEVEL IS 1.9748. 

POOLED 
DEVIATIONS T-TEST 

1.04 237 
ef 5 049 

014 292 
2061 = 266 
Toi) 049 
5238 2.66 
Hell 4% 037 
12.94 -1e74 

16.98 -.09 

4.17 - 50 
2292 -1.26 

083 “4.01 
3.39 236 

6209 262 
ab -1.22 

POOLED 

DEVIATIONS T-TEST 

2.97 1.85 
ef2 1 .8¢ 
008 79 

1.75 -1.21 
6.11 228 

3246 2072 
5023 -5 269 
1.97 -.50 
7245 013 
3.81 - 248 

3.253 -1.76 
2°64 -5 651 

2253 -.67 

8.33 -ol2 
052 -1.82 
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TABLE |2=--RESULTS FOR NONCOMPETITIVE AND COMPETITIVE 
ANALYSIS, REGION 6 ZONE | 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS NONCOMP COMP NONCOMP COMP DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 5677 7.36 5.93 7.96 268 -2.35 
SALVAGE STATUS 1.76 1.79 043 241 064 219 
SET-ASIDE STATUS 1.89 1.77 32 042 004 3.15 
SALES VOLUME (HHBF) 529i 6eIC 6.37 5229 255 -.33 
MAJOR SPECIES (PERCENT) 47.74% 46.57 36.77 37-86 3.56 233 
APPRAISED STUMPAGE ($/HBF) 15.9€ 17.31 16.04 15.87 1.52 -.893 
OVERBIO ($/#BF) Gt 17.12 262 16.30 1.16 -14.69 
ROAD COSTS ($/MBF) 5225 5.3 6027 5.84 257 -.16 
HAUL DISTANCE (MILES) 33.77 35.03 14.35 17.21 1.52 - 283 
LOGGING COST ($/MBF) 35-24% 32.76 9.61 8.16 2B& 3.03 
MANUFACTURING COSTS ($/MBF) 49226 50.51 9e11 9.58 269 -1.46 
NUMBER OF BIDDERS 1.64 410 1.07 2.068 eff “13.89 
FIBER (PERCENT) 4el3 Go4l 14.01 10.16 1.14 224 
SELLING VALUE ($/ MBF) 115.7E 117.58 21.03 19.94 1.394 -.94 
TERMINATION PERIOD (YEARS) 3.29 3.53 1.82 1.75 217 ~1.43 

NOTES 

{2 NUMBER OF OBSERWATIONS ARE 196 ANDO 253, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMRER 

FROM 2.0 ANO MULTIPLY BY 100.0. 
3. THE T VALUE FOR 447 OEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 14-9643. 

TABLE 13--RESULTS FOR NONCOMPETITIVE AND COMPETITIVE 
ANALYSIS, REGION 6 ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS NONCOMP cOMP NONCOMP coMP DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 16.64% 23.02 17.88 20.59 2.37 -2.69 
SALVAGE STATUS 1.53 1.67 250 248 206 -2041 
SET-ASIDE STATUS 1.69 1.78 232 242 25 2.22 
SALES VOLUME (MNBF) 2-00 4.76 4.00 5.29 261 4.56 
MAJOR SPECIES (PERCENT) 57218 54.40 40.07 26.24 3.37 282 
APPRAISED STUMPAGE ($/NBF) 32240 31.44% 254-28 19.70 2.33 24! 
OVERBID ($/MS3F) 0.06 38.67 0.06 30.5% 3244 -11.25 
ROAD COSTS ($/MBF) 3242 6.12 8.37 8.02 293 -2.89 
HAUL DISTANCE (MILES) 35.77 39.41 16.95 17.14% 2.06 -1.82 
LOGGING COST ($/MBF) 45230 39.10 18.51 11.78 1.43 4.35 
MANUFACTURING COSTS ($/MBF) 50.58 55.71 12.78 (0.27 1.21 ~4.24 
NUMBER OF BIODERS 1.66 6.86 1.83 Sele 235 -14.74% 
FIBER (PERCENT) 12.39 13.41 22-14% 13.35 1.63 245 
SELLING VALUE ($/MBF) 145-17 1486.59 31.06 25.00 2295 -1.16 
TERMINATION PERIOO (YEARS) 1.56 3.01 1262 1.7% 220 -7.26 

NOTES 

le NUMBER OF OBSERVATIONS ARE 79 AND 1240, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 ANO MULTIPLY BY 100.0. 
3. THE T VALUE FOR 1317 DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 1.9606. 
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TABLE 20--RESULTS FOR ORAL AND SEALED BID 
ANALYSIS» REGION 1! ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

VOLUME/ACRE (WBF) 6.14 5.81 7.10 6.93 1.u0 2.33 

SALVAGE STATUS 1.71 157 046 250 207 2.03 
SET-ASIINE STATUS 1.97 1.90 017 230 004 1.7C 
SALES VOLUME (MMBF) 6.18 2.61 7.2 4.1 e714 5.00 
MAJOR SPECIES (PERCENT) 12.55 17.59 14.36 20.24 2071 -1.85 
APPRAISED STUMPAGE ($/MBF) 19.CE 23.04% 15.75 16.27 2031 -1.72 
OVERSIO ($/M3F) 7225 9.26 9.63 8.98 1.31 -1.56 

ROAD COSTS ($/NBF) 9.9! &.72 11.61 8.67 1.37 3.8C 
HAUL DISTANCE (MILES) S4el4 31.87 16.15 18.39 2062 286 
LOGGING COST (38/MBF) 49024 47.76 9.52 11.57 1.59 293 
MANUFACTURING COSTS ($/MBF) 53-8C 53296 19.93 9015 1.38 -ell 
NUMBER OF RIDDERS 2023 2.51 1.07 1.57 221 -1.31 
FISER (PERCENT) (0.36 8.59 26018 252412 3.63 249 

SELLING VALUE ($/MBF) 146.39 144.66 24.45 22227 3.27 253 
COMPETITIVE STATUS 1274 1.88 ob 032 005 -2.83 
TERMINATION PERIOD (YEARS) 3.28 1.99 1.90 1.68 225 5.52 

NOTES 

le NUMBER OF OBSERVATIONS ARE 65 AND 196, RESPECTIVELY. 
2. TO CONVERT STATUS VAFIABLES TO PERCERT SUBTRACT THE REPORTED NUMBER 

FROM 20 AND MULTIPLY BY 100-0. 
3. THE T VALUE FOR 259 DEGREES OF FREEDOM AND AT THE 5=-PERCENT 

CONFIDENCE LEVEL IS 1.9682. 

TABLE 21--RESULTS FOR ORAL AND SEALED BID 
ANALYSIS» REGION 5 ZONE 1 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALED DEWIATIONS T-TEST 

VOLUME/ACRE (MBF) 6015 6.13 4.62 8-40 1.18 202 
SALVAGE STATUS 1.67 141 47 049 238 3.37 
SET-ASIOE STATUS 1.91 1.91 228 229 205 209 
SALES VOLUME (HMBF) 10.27 2014 9-61 4243 1.di 8.62 
MAJOR SPECIES (PERCENT) 7.2C 4.82 12.28 12.24% 1.93 1.23 
APPRAISED STUMPAGE ($/MBF) 24.65 24.58 1461 14.19 2225 203 
OVERBID (3/MBF) 33263 18.23 28-51 17232 3.236 4.58 
ROAD COSTS ($/MBF) 9.1 2.36 7243 6.216 leis 6.49 
HAUL OISTANCE (MILES) 35203 34.30 14.10 {3.70 2017 234 
LOGGING COST ($/MBF) 41.04 40.36 10.23 12.2C¢ 1.83 237 
MANUFACTURING COSTS ($/M8F) 42.98 31.08 6.338 18.73 2.52 +72 
NUMBER OF BIDDERS 3.95 2.88 1.86 2.00 e3I 3245 
FIBER (PERCENT) 0.0C 3.56 0.04 12.65 1.66 -2.14 
SELLING VALUE ($/MBF) 131.95 109.85 16.67 31.90 eh 4.78 
COMPETITIVE STATUS 1.9C 1.80 e3l 240 206 1.68 
TERMINATION PERIOD (YEARS) 3.91 1.2% 2.50 1.59 230 8.89 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 58 AND 133, RESPECTIVELY. 
2e TO CONVERT STATUS VARIABLES TO PERCENT SU3TRACT THE REPORTEO NUNBSER 

FROM 2.0 ANDO MULTIPLY BY 100-6. 
3. THE T VALUE FOR (69 DEGREES OF FREEDOM AND AT THE S-PERCENT 

CONFIDENCE LEVEL IS 1-9717.6 
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TABLE 22--RESULTS FOR ORAL AND SEALEO FID 
ANALYSIS, REGION 5 ZONE 2 

SALE CHARACTERISTICS SAMFLE 
AND UNITS OR AL 

VOLUME/ACRE (MBF) So 4h 
SALVAGE STATUS 1.19 
SET-ASIOE STATUS 1.77 
SALES VOLUME (MMBF) 6.05 
MAJOR SPECIES (PERCENT) 3.63 
APPRATSED STUMPAGE ($/MBF) 2505) 
OVERBIO (3/7MBF) 19233 
ROAD COSTS (8/#BF) 5.99 
HAUL DISTANCE (MILES) 53.35 
LOGGING COST ($/MBF) 42263 
MANUFACTURING COSTS ($/MBFD 42ell 
NUMBER OF SIODE®S 4.269 
SELLING VALUE ($/ MBF) 130.37 
COMPETITIVE STATUS 1.64 
TERMINATION PERIOO (YEARS) 2el2 

NOTES 

le NUMBER OF OBSERVATIONS ARE 26 AND 

SAMPLE OEVIATIONS 
SEALED 

MEANS 

SEALED ORAL 

6.59 2.53 
1.71 049 
1.71 043 
6.13 5286 
6.13 6.28 

27234 14.63 
31.12 16.65 
5287 482 

40. 32 25289 
36259 8.72 
44.212 6033 
4.46 22838 

126.27 1811 
1.89 04] 
2.06 1.53 

RESPECTIVELY. 

8.77 
046 

046 

6039 
15.73 
17.31 
25219 
7249 

15.41 
7.50 

12.09 
3.01 

23.76 
031 

2.07 

2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 
FROM 2-0 AND MULTIPLY BY 100.6. 

3. THE T WALUE FOR 52 DEGREES OF FREEDOM AND AT THE 5-PERCENT 
CONFIDENCE LEVEL IS 2.0051. 

TABLE 23--RESULTS FOR ORAL AND SEALED BID 
ANALYSIS», REGION 5 ZONE 3 

SALE CHARACTERISTICS 
AND UNITS ORAL 

VOLUME/ACRE (“BF) 8.41 
SALVAGE STATUS 1.93 
SET-ASIBE STATUS 1.79 
SALES VOLUME (MMBF) 12.81 
MAJOR SPECIES (PERCENT) 29.27 
APPRAISED STUMPAGE ($/MBF) 20.55 
OVERSID (3/MBF) 50.39 
ROAD COSTS ($/MBF) 13.57 
HAUL OISTANCE (MILES) 37264 
LOGGING COST ($/NBF) 45.09 
MANUFACTURING COSTS (£/MBF) 45.97 
NUMBER OF BIDDERS 6057 
SELLING VALUE ($/NBF) 138.95 
COMPETITIVE STATUS 2e0C 
TERMINATION PERIOD (YEARS) 4.86 

NOTES 

!e NUMBER OF OBSERVATIONS ARE 14 AND 

SAMPLE MEANS SAMPLE DEVIATIONS 
SEALED SEALED ORAL 

9-30 5029 
14) e27 
1.60 043 
2.18 9029 

27.10 23.90 
2611 10.99 
25-16 13.39 
3.92 6el& 

30.91 25047 
39.72 9e&5S 
G0.44 11.99 

3.450 1.74% 
124.68 20.24 

1.89 Goud 

1.21 1.61 

RESPECTIVELY. 

$2.25 
250 
049 

4.07 
31.212 
15-18 
21.86 
7.20 

19.57 
12.19 
9.52 
2.55 

20.06 
032 

1.60 

2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 
FROM 2.0 ANDO MULTIPLY BY 100.6. 

3. THE T VALUE FOR 82 DEGREES OF FREEDOM AND AT THE 5-PERCENT 
CONFIDENCE LEVEL IS 129862. 

POOLED 
DEVIATIONS T-TEST 

1.79 -1.76 
0f2 -4 .%3 
el2 045 

1.67 1.15 

3.351 ~1.36 
4.38 = 042 
6.07 -1.94 
1.73 207 
5075 2027 
2021 2073 
2266 - 76 
80 228 

5-78 e771 
off -.87 

259 023 

POOLED 

DEVIATIONS T-TEST 

3035 -.26 

ol 3.76 
of 1.31 

1.54 6.90 

8.Bl 025 
4e27 -l.77 
6007 4eI5 
2.06 4268 
5093 1.03 
3eh5S 1.55 
2.9) 1.96 
71 3289 

5288 2043 
069 1.33 

047 7.78 
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TABLE 24--FESULTS FOR ORAL ANO SEALED BID 
ANALYSIS» REGION 6 ZONE | 

SALE CHARACTERISTICS SAMPLE MEANS SAHPLE DEVIATIONS POOLED 
AN} UNITS ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

VOLUMEZACRE (MBF) 6.05 6.71 5263 8.37 290 -.73 
SALVAGE STATUS 1.66 1.57 047 250 G6 1.66 
SET-ASIDE STATUS 1.66 1.82 240 239 205 -.38 
SALES VOLUME (MMBF) 6.64 GeGl 5697 5.29 72 2027 
MAJOR SPECIES (PERCENT) 54e72 45.89 3723 42.06 5.03 1.76 
APPRAISED STUMPAGE ($/HBF) 36282 31.99 17.10 17.14 2218 2263 
OVERBID ($/MBF) 10.61 11.63 15.96 13.88 1.91 — 243 
20A0 COSTS ($/MBF) 4.85 2.93 6el7 4.77 e7i 2271 
HAUL DISTANCE (MILES) 35245 33,87 14.75 13.96 1.83 -.23 
LOGGING COST ($/¥NBF) 38.07 38.09 10.46 9.61 1.28 --0i 
MANUFACTURING COSTS ($/MBF) 54212 46.32 bel 12.32 1.21 4.80 
NUMBER OF BIODERS 2.73 2.76 1.7% 1.71 222 -ell 
FISER (PERCENT) 1.35 1.86 8.95 11.32 1.28 ~.4C 
SELLING VALUE ($/ MBF) 150.87 135245 17.13 26.97 2.82 5246 
COMPETITIVE STATUS 1.66 1.86 047 235 oS -3.68 
TERMINATION PERIOD (YEARS) 3.22 2.39 1.73 1.83 223 3.65 

NOTES 

le NUMBER OF OBSERVATIONS ARE 1434 ANDO 1415, RESPECTIVELY. 
2e TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 220 ANO MULTIPLY BY 100.0. 
3. THE T VALUE FOR 247 DEGREES OF FREEDOM AND AT THE 5=PERCENT 

CONFIOENCE LEWEL IS 1.96867. 

TABLE 25--RESULTS FOR ORAL AND SEALED BID 
ANALYSIS» REGION 6 ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED QRAL SEALEO DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 22268 21.77 17.71 21.29 1.62 256 
SALVAGE STATUS 1.76 1.60 246 249 204 255 
SET-ASIDE STATUS 1.87 1.69 233 246 ofS 5 042 
SALES VOLUME (MMBF) 5.62 41d 515 4.90 240 2.27 
MAJOR SPECIES (PERCENT) 59-28 54.63 27225 31.34% 2042 1.92 
APPRAISED STUMPAGE ($/NBF) 52282 48.98 16.12 17.41 1.43 2.68 
OVERBIO ($/BF) 26.52 36.16 24.61 31.14 2235 -3.26 
ROAD COSTS (#/M3F) 5236 4.29 7.07 6248 254 2.02 
HAUL DISTANCE (MILES) 36232 37237 16.50 16.39 1.33 234 
LOGGING COST (S8/MBF) 45.7C &4.10 15.91 11.51 1.08 1248 
MANUFACTURING COSTS ($/ BF) 65-86 59.76 10.57 11.53 29! 6.73 
NUMBER OF BIOBERS 547 5246 3.08 3.22 226 eG5 
FIBER (PERCENT) 9.1C 8.63 9.77 8.34 72 264 
SELLING VALUE ($/ MBF) 192.19 177.21 30.62 25.85 2026 6.67 
COMPETITIVE STATUS 1.96 1.96 e23 21D ef2 -1.29 
TERMINATION PERIOO (YEARS) 3216 2.21 1.77 1.64 eth 6.93 

NOTES 

fe NUMBER OF OBSERVATIONS ARE 242 AND 4125 RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLY BY 100.0. 
3-2 THE T VALUE FOR 652 DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 1.96264 
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TABLE 26--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE) 
ANALYSIS, REGION | ZONE 2 GROUP 1 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 7233 4.76 8082 6-68 1.51 1.70 
SALVAGE STATUS 1042 $4) 058 049 ell ID 
SET-ASIOE STATUS 1296 1.95 20 222 205 229 
SALES VOLUME (MMBF) 095 043 1.02 045 el2 426 
MAJOR SPECIES (PERCENT) 9074 16.27 14.60 20.97 4.36 =!Iebe 
APPRAISED STUMPAGE ($/MBF) 21268 26045 19.31 16.42 3057 -1.34 
OVERBIO ($/MBF) 6238 7249 11.14% 7.94% 1.83 -.6l 
ROAD COSTS ($/MBF) 5054 1.17 11.233 Go2l 1.27 3042 
HAUL DISTANCE (MILES) 36292 29.98 21248 17.249 3.89 1.78 
LOGGING COST ($/NBF) 47295 47285 70% 11.66 2.37 004 
MANUFACTURING COSTS ($/#BF) 49.95 54.202 15-84% 9-28 2027 -1.79 
NUMBER OF BIODERS 2004 2.32 tell 1.55 232 -.88 
FIBER (PERCENT) 20.36 9074 38.93 27.23 6229 1.69 
SELLING VALUE ($/MBF) 140.06 145048 36.18 22074 5042 -1.06 
COMPETITIVE STATUS 1265 1.87 049 0 34% 008 -2.70 
TERMINATION PERIOD (YEARS) 1.85 099 1.38 264 07 4.97 

NOTES 

(2 NUMBER OF OBSERVATIONS ARE 26 AND 1435, RESPECTIVELY. 
2e TO CONVERT STATUS VARIABLES TO PERCENT SU8TRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLY SY 100.0. 
3. THE T VALUE FOR 159 DEGREES OF FREEDOM AND AT THE 5S=PERCENT 

CONFIOENCE LEVEL IS 1.9740. 
4e GROUP 1! ARE SALES BETWEEN @ AND 2006 MBF. 

TABLE 27--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE) 
ANALYSIS» REGION § ZONE 2 GROUP 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALEO DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 7292 5.91 329% 4.39 fo4l 1.8! 
SALVAGE STATUS 1.83 1.90 039 231 09 - 80 
SET-ASIDE STATUS 1.96 1.35 o2l 237 208 1.32 
SALES VOLUME (MMBF) 4.62 4.84 1.69 1.78 046 - 046 
MAJOR SPECIES (PERCENT) 16.74% 23.28 13.249 19.36 4258 - 1.43 
APPRAISED STUMPAGE ($/MBF) 17229 14.05 12.07 13.47 Soul 295 
OVERBID ($/MBF) 6052 12.28 7225 9.62 2232 -2248 
ROAD COSTS ($/MBF) 10.24 12.50 9255 $1.04 2.77 - 82 
HAUL. DISTANCE (MILES) 26-35 33.95 13.33 15.48 3.87 -1245 
LOGGING COST ($/HBF) 51294 49015 12.77 $1.86 3e21 287 
MANUFACTURING COSTS ($/MBF) 56256 53.35 4eIl7 10248 2029 1240 
NUMBER OF BIODERS 2013 2.79 08] 1245 233 -2.01 
FIBER (PERCENT) 3216 5224 7.21 18.50 484% - 252 
SELLING VALUE ($/WBF) 150.19 142.15 10.53 23219 5el3 1.57 
COMPETITIVE STATUS 1.74 1.90 045 o3l 210 -1.65 
TERMINATION PERIOD (YEARS) 3.26 34h 1.21 1.37 235 05) 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 23 AND 39, RESPECTIVELY. 
2. TO CONVERT STATUS VAPIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 AND MULTIPLY BY 100.0. 
3. THE T VALUE FOR 60 OEGREES OF FREEDOM AND AT THE 5=PERCENT 

CONFIDENCE LEVEL IS 1.99869. 
4. GROUP 2 ARE SALES BETWEEN 2000 AND 8000 MBF. 
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TABLE 28--RESULTS FOR ORAL AND SEALED BID 
ANALYSIS, REGION ! ZONE 2 GOUP 3 

SALE CHARACTERISTICS 
AND UNITS ORAL 

VOLUMEZACRE (MBF) 9.78 
SALVAGE STATUS 2.0C 
SET-ASIOE STATUS 2.0C 
SALES VOLUME (MMBF) 16.93 
4AJOR SPECIES (PERCENT) Theil 
APPRAISED STUMPAGE ($/MBF) 17.33 
OVER3SIO ($/ MBF) 9.71 
SOAD COSTS ($/MBF) 16.59 
HAUL DISTANCE (MILES) 37294 
LOGGING COST ($/MBF) 47246 
MANUFACTURING COSTS ($/4BF) 56e1C 
NUMBER OF BIODERS 2269 
FIBER (PERCENT) 4o46 

SELLING WALUE ($/MBF) {S5te2e 
COMPETITIVE STATUS 1.88 
TERMINATION PERIOD (YEARS) 5263 

NOTES 

!e NUMBER OF OBSERVATIONS ARE 16 AND 

SAMPLE MEANS 

(BY SALE SIZE) 

SAMPLE DEVIATIONS 
ORAL SEALEO SEALED 

i2.11 7.66 
1.95 0.C0 
1.73 0.60 

(2.07 5046 
15.55 14.956 
17.99 14.26 
14.74% 10.15 
12.76 12.96 
39.82 17-18 
44.7 6287 
54203 4.78 
Jel 1.25 
7242 5.75 

164.10 9.52 
1.95 034 
&.77 261 

RESPECTIVELY. 

8.81 
e21 
246 

3291 
15.62 
14.82 
10.46 
10.13 
25268 
{U.37 
5224 
1.73 

21.92 

17.78 
e2t 

1.38 

2. TI CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 
FROM 2.0 ANO MULTIPLY BY 100.0. 

3. THE T VALUE FOR 36 DEGREES OF FREEDOM AND AT THE 5S-PERCENT 
CONFIQENCE LEVEL IS 2.02566 

4 GROUP 3 ARE SALES OVER 8000 MBF. 

TABLE 29--RESULTS FOR ORAL AND SEALED BID (8Y SALE SIZE) 
ANALYSIS, REGION 5 ZONE | GROUP 

SALE CHARACTERISTICS 
AND UNITS ORAL 

VOLUME/ATRE (MBF) 3.66 
SALVAGE STATUS 1.12 
SET©ASIDE STATUS 2.00 
SALES VOLUME (MMBF) 77 
MAJOR SPECIES (PERCENT) 5232 
APPRAISED STUMPAGE ($/MBF) 28.58 
OVERBIO ($/MBF) 12.01 
Q0AD COSTS ($/MBF) 1.41 
HAUL DISTANCE (MILES) 33224 
LOGGING COST ($/HBF) 442668 
MANUFACTURING COSTS (3/MBF) 40254 
NUMBER OF BIDDERS 2.53 
FIBER (PERCENT) 6.00 
SELLING WALUE ($/MBF) 129.52 
COMPETITIVE STATUS 1.76 
TERMINATION PERIOD (YEARS) 262 

NCTES 

te NUMBER OF OBSERVATIONS ARE {7 ANO 

SAMPLE MEANS SAMPLE OEVIATIONS 
ORAL SEALED SEALED 

5.81 5216 

1.29 233 

1.96 0.60 
239 2538 

G43 15.039 

26.46 13.93 

14246 1246 

28 2296 

34.380 16.73 

39.83 9.98 

28.23 102.91 
2.37 1.46 
4.51 0.00 

106.15 21.60 

1.76 04 
258 | 

RESPECTIVELY. 

9.1C 
245 

219 

4G 

12.42 

13.97 

14.01 
1.66 

13.82 
11.53 

20.12 

1.66 
14.10 

34.22 

043 
263 

2. TO CONWERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLY BY 100.0. 
3. THE T VALUE FOR 12C DEGREES OF FREEDOM ANO AT THE 5-PERCENT 

CONFIOENCE LEVEL IS 1.97696 
4e GROUP | ARE SALES BETWEEN 0 AND 2C0C NBF. 
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POOLED 
DEVIATIONS T-TEST 

2074 - 285 
205 285 
ell 2.238 

1.52 3.20 
5-04 - 286 

4.79 -214 

3.40 -1.48 

3.73 1.03 
7246 -.25 

2.98 23! 
1.66 288 
25) -.88 

5264 -.52 

4.99 1245 
209 -.88 

239 2-21 

POOLED 

DEVIATIONS T-TEST 

2.27 -.294 
ell -1.46 
205 2 Sl 
ef2 3.13 

3.234% 27 
3265 258 
3.61 -.68 
249 2228 

3.73 - 242 
2.96 1.61 
5.01 2246 
eel 238 

3243 -1.31 
8.58 2-72 
ell 203 
217 1.41 



TABLE 30--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE) 
ANALYSIS» REGION 5 ZONE JI GROUP 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS 
AND UNITS OR AL SEALED ORAL SEALED 

VOLUME/ACRE (HBF) 5.03 6.62 3.13 4.64 
SALVAGE STATUS 1.78 1.81 04h 040 
SET-ASIDE STATUS 1.89 1.88 033 2 34 
SALES VOLUME (MMBF) 472 &. 32 1.44 1.72 
MAJOR SPECIES (PERCENT) 6.61 9.65 1D.45 14.045 
APPRAISED STUMPAGE ($/HBF) 17.68 18.350 10.09 14.10 
OVERBSID ($/ MBF) 43015 26.77 39049 21.03 
ROAD COSTS ($/MBF) 14.61 10.02 6085 $1.56 
HAUL DISTANCE (MILES) 4011 29.56 15.19 12235 
LOGGING COST ($/MBF) 41.58 45057 6.62 lo.72 
MANUFACTURING COSTS ($/MBF) 44.22 41.59 4.266 2017 
NUMBER OF BIODERS Geoul &.38 1.73 2.06 
SELLING VALUE ($/ MBF) (31.25 128.04 16061 12.76 
COMPETITIVE STATUS 1.89 1.88 033 0 3% 
TERMINATION PERIOD (YEARS) 3.233 2.81 1.22 1.56 

NOTES 

12 NUMBER OF OBSERVATIONS ARE 9 AND lo, RESPECTIVELY. 
2. T9 CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 AND MULTIPLY BY 100.0. 
3. THE T VALUE FOR 23 OEGREES OF FREEDOM AND AT THE 5S-PERCENT 

CONFIDENCE LEVEL IS 2.0632. 
4G GROUP 2 ARE SALES BETWEEN 2000 AND 8000 “BF. 

TABLE 31--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE) 
ANALYSIS» REGION 5 ZONE {1 GROUP 3 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS 
4ND UNITS ORAL SEALEO ORAL SEALED 

VOLUME/ZACRE (MBF) 8.65 6.06 5.06 2-69 
SALVAGE STATUS 1.94 2.50 025 C.0C 
SET“ASIOE STATUS 1.69 2.35 47 0.00 
SALES VOLUME (MMBF) 13.55 23246 6.08 5.64% 
MAJOR SPECIES (PERCENT) 5262 7.66 8.86 13.45 
APPRAISED STUMPAGE ($/MBF) 21.86 23.77 16.57 9.9% 
OVERBID ($/MBF) 39286 46074 23-41 25298 
ROAD COSTS ($/MBF) 10.87 12.39 6.39 7.62 
HAUL DISTANCE (MILES) 35.69 33225 13.52 (0.56 
LOGGING COST (€/MBF) 39-61 38.06 12.09 4.82 
MANUFACTURING COSTS ($/MBF) 43215 44.0) 2034 1.93 
NUMBER OF BIDDERS 4.Be 4.83 2004 1.64 
SELLING VALUE (3/MBF) 126.89 (31.13 16.72 11.84 
COMPETITIVE STATUS 1.97 2.90 018 6.00 
TERMINATION PERIOD (YEARS) 5.69 6.58 1.23 1.08 

NOTES 

l. NUMBER OF OBSERVATIONS ARE 32 AND (2, RESPECTIVELY. 
2e TO CONVERT STATUS WARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 ANO MULTIPLY BY 160.0. 
3. THE T VALUE FOR 42 DEGREES OF FREEDOM AND AT THE 5S=PERCENT 

CONFIDENCE LEVEL IS 2.0161. 
4. GROUP 3 ARE SALES OVER 8006 MBF. 

POOLEO 

DEVIATIONS T-TEST 

17% - 9 
27 - 220 

ol eff 
268 258 

5050 -.19 
5034 -el2 

12.01 1.36 
42h 1.08 
5057 1.89 
5-86 -.68 

1236 1.9 
061 = 46 

5.91 054 
0A 210 
260 286 

POOLED 
DEVIATIONS T-TEST 

1.54 1.68 

ol7 -.87 

ol -2228 

2.02 -4.91 
3e47 -.59 
5212 -.38 
3.16 - 284 
2229 = 269 
4.33 056 
3.6! 226 
076 -1.13 
266 206 

5228 ~28U 
005 -.61 

4D -3.69 
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TABLE 32--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE) 
ANALYSIS» REGION 5 ZONE 2 GROUP J 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEWIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

VOLUME/AGRE (MBF) 1.27 5255 1.84% 11.35 473 -.90 
SALVAGE STATUS 1.17 1.43 o& I 25l 024 -1.iCc 
SET*ASIDE STATUS 1.83 2.00 eG! 0.00 210 -1.59 
SALES VOLUME (MMBF) 1.14 294 045 292 2°40 052 
MAJOR SPECIES (PERCENT) {1.88 8.16 2265 13.77 5-76 -1,09 
APPRAISED STUMPAGE ($/MBF) 38.26 31.75 16.83 20-94% 9.70 67 
OVERRIO ($/MBF) 12.92 8.23 13.88 7.08 4.62 1.01 
FOAD COSTS ($/MBF) 272 239i 1.13 1.89 83 223 
HAUL DISTANCE (MILES) 44.0C 36.64% 11.93 12.98 6.20 1.19 
LOGGING COST ($/MBF) 40.67 34.82 5.80 4.59 282 2 42 
MANUFACTURING COSTS ($/MBF) 44.10 36.33 1.52 7248 3et3 1.84 
NUMBER OF BIDDERS 2267 2.07 1.37 1.00 2 5& 1.10 
SELLING VALUE ($/¥BF) 139.18 116.65 13.07 26.33 11.42 1.97 
COMPETITIVE STATUS 1.67 1.79 252 243 222 254 
TERMINATION PERIOD (YEARS) 1.ua 236 0.00 2 84 235 1.84 

NOTES 

'. NUMBER OF OBSERVATIONS ARE 6 ANO 14, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 ANDO MULTIPLY BY 100.0. 
3. THE T WALUE FOR 1@ OEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 2.0922. 
& GROUP | ARE SALES BETWEEN OG ANDO 2000 MBF. 

TABLE 33--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE) 
ANALYSIS» REGION 5 ZONE 2 GROUP 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 3-25 8.61 1265 4.62 1.76 -3.15 

SALVAGE STATUS 1.25 2.00 246 0.66 224 -3.16 
SET-ASIDE STATUS 1.75 1.25 46 250 229 1.72 
SALES VOLUME (MMBF) 5250 6.07 1.87 1.72 1.42 -.5l 
MAJOR SPECIES (PERCENT) 6-50 2.96 9.57 2-61 4.98 272 
APPRAISEO STUMPAGE ($/NBF) 20-48 15.37 14.01 6.33 7248 268 
OVERBIO ($/MBF) (8.79 48.37 17.00 {0.26 9-36 -3.16 
ROAD COSTS ($/#BF) 6-96 16.01 5.50 9.45 &e2u 72.15 
HAUL DISTANCE (MILES) 52.12 $5.25 24219 23.84 14.75 247 
LOGGING COST ($/NBF) 44.90 &2.67 106.62 10.77 6262 234 
MANUFACTURING COSTS ($/¥BF) 39.79 51.26 10.12 16.33 7254 “1.52 
NUM3ER OF BIODERS 5238 5.75 2.77 1.71 1.53 224 
SELLING VALUE ($/M8F) 124.59 139.21 28.17 19.66 15.87 - 292 
COMPETITIVE STATUS 1.88 2.30 035 0.00 218 -.69 
TERMINATION PERIOD iYEARS) 2256 2.50 1.69 1.00 093 0.0C 

NOTES 

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

FROM 2.0 AND NULTIPLY BY I0U.0. 
3. THE T VALUE FOR 10 DEGREES OF FREEDOM ANDO AT THE 5-PERCENT 

CONFIQOENCE LEVEL IS 2.1987. 
Se GROUP 2 ARE SALES BETWEEN 2009 AND 8000 NBF. 
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TABLE 34--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE) 
ANALVSIS» REGION 5 ZONE 2 GROUP 3 

SALE CHARACTERISTICS 
AND UNITS ORAL 

VOLUME/ACRE (MBF) 4265 
SALVAGE STATUS 1.17 
SET-ASIDE STATUS 1.75 
SALES VOLUME (MMNBF) 13.24 
MAJOR SPECIES (PERCENT) 2258 
APPRAISED STUMPAGE ($/MBF) 22049 
OVERBID (8/M8F) 22.89 
ROAD COSTS ($/MBF) 8.03 
HAUL DISTANCE (MILES) 58.83 
LOGGING COST ($/NBF) 42.08 
MANUFACTURING COSTS ($/MBF) 42.66 
NUMBER OF BIODERS 5025 
SELLING VALUE ($/MBF) 129.83 
COMPETITIVE STATUS 1.83 
TERMINATION PERIOD (YEARS) 2042 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 12 AND (0, 

SAMPLE MEANS SAMPLE DEVIATIONS 
SEALED SEALED ORAL 

7216 2266 
2.00 039 
1.50 te) 

13.41 3.97 
10.19 4.33 
25294 10.75 
56.286 21296 
8.77 3.50 

43.50 3178 
36.65 6.76 
49.37 4.29 
7230 3.19 

134.56 9.78 
2.00 039 
4.19 1.62 

RESPECTIVELY. 

5.77 
0.00 
053 

4239 
21-19 
12.49 
12.05 
6.32 

15.37 
8.86 

12.79 
2.50 

16.40 
0.00 
1.52 

2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUNBER 
FROM 2.0 ANO MULTIPLY BY 100.0. 

3. THE T VALUE FOR 20 OEGREES OF FREEDOM AND AT THE 5-PERCENT 
CONFIDENCE LEVEL IS 2.0768. 

4 GROUP 3 ARE SALES OVER 8000 MBF. 

TABLE 35--RESULTS FOR ORAL AND SEALED BIO (8¥ SALE SIZE) 
ANALYSIS, REGION 5 ZONE 3 GROUP 2 

SALE CHARACTERISTICS 
AND UNITS ORAL 

VOLUME/ACRE (MBF) 6283 
SALVAGE STATUS 1.86 
SET*ASIOE STATUS 2.0C 
SALES WOLUME (MMBF) 6012 
MAJOR SPECIES (PERCENT) 35.61 
APPRAISED STUMPAGE ($/MAF) 18.53 
OVERBID ($/™MBF) 5267) 
ROAD COSTS ($/MBF) 13.43 
HAUL DISTANCE (MILES) 28.66 
LOGGING COST ($/MBF) 44.83 
MANUFACTURING COSTS ($/MBF) 41.77 
NUMBER OF BIDDERS 5286 
SELLING VALUE ($/MBF) 131.35 
TERMINATION PERIOD (YEAFS) 4.006 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 7 AND 

SAMPLE MEANS 
SEALED ORAL 

(2.33 3.86 
2.00 238 
1.44% 0.00 
3.72 1.03 

41.56 26.51 
17.31 12.43 
35.86 13.77 
13.43 6.79 
33267 16.57 
44.20 6.68 
46.32 2025 
54k 1.07 

134.58 10.65 
3.1) 1o4) 

RESPECTIVELY. 

SAMPLE DEVIATIONS 
SEALED 

12.48 
0.06 
053 

1.59 
31.27 
6.95 

15.50 
9.99 

19-19 
5.93 
6.41 
1242 

17-21 
1.27 

2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 
FROM 2.0 ANDO MULTIPLY BY 100.6. 

3. THE ¥ VALUE FOR 14 DEGREES OF FREEDOM AND AT THE 5S=PERCENT 
CONFIDENCE LEVEL IS 2.1302. 

4e GROUP 2 ARE SALES BETWEEN 2600 AND &000 MBF. 

POOLED 

DEVIATIONS T-TEST 

1-86 -1.35 
el2 “607% 

2] 1.20 
1.78 =f) 

6024 -1.22 
4o95 -.70 
7-78 -4.29 
2013 = 035 

10.99 1.40 
3.77 1.4% 
3.92 “1.7! 

$e24% -1.65 
5264 = 284 

ol2 -1.35 

268 =2.49 

POOLED 
DEVIATIONS T-TEST 

4.092 -1.12 
012 -1.15 
20 2077 
069 3246 

14.78 - 40 
4.88 025 
7045 226 
veel 200 
9.13 - 253 

3.20 220 
3.229 -12358 
065 2064 

74h 043 

067 1.32 

mill 



TABLE 36--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE? 
ANALYSIS» REGION 5 ZONE 3 GROUP 3 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 10.00 6.04 6.31 5.20 3224 260 
SET-ASIDE STATUS 1.57 1.67 053 252 229 -.33 
SALES VOLUME (MBF) 19.50 13.96 9.03 5.uG 4el6 1.33 
MAJOR SPECIES (PERCENT) 22.93 34.77 26-39 18.89 11.6 -1.06 

APPRAISEO STUMPAGE ($/MBF) 22.57 16.34 9.89 (1.93 6.05 295 
OVER3SID ($/MBF) 48.06 51.55 13.66 11.42 7.06 - 249 
R0AD COSTS ($/MBF) 1371 14.97 5.97 6.24 3239 -.37 
HAUL DISTANCE (MILES) 45014 36.83 27264 {9.11 13.43 262 
LOGGING COST ($/MBF) 45234 38262 12.09 6.44 5252 1.22 
MANUFACTURING COSTS ($/MBF) 50218 44.7) 16.27 5.62 7201 278 
NUMBER OF 8IDDERS 7229 8.33 2.06 2.50 1.26 -.83 

SELLING VALUE ($/MBF) 146.56 127.56 25029 18.44 12.48 1.52 
TERMINATION PERIOO (YEARS) 5671 4.83 1.38 38 268 1.30 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 7 AND 6» RESPECTIVELY. 
2e TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 220 ANO MULTIPLY BY 100.0. 
3. THE T VALUE FOR (1 DEGREES OF FREEDOM AND AT THE 5S=-PERCENT 

CONFIDENCE LEVEL IS 2.1769. 
Ge GROUP 3 ARE SALES OVER 6000 MBF. 

TABLE 37--RESULTS FOR ORAL AND SEALED BIO (BY SALE SIZE) 
ANALYSIS» REGION 6 ZONE | GROUP | 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 3.61 4.63 5049 6.15 1.44 -.3C 
SALVAGE STATUS 1.29 1.28 046 045 209 ell 
SET-ASIDE STATUS 1.73 1.91 0&5 228 G7 -2.52 
SALES VOLUME (MMBF) 298 049 264 245 ell 4.66 
MAJOR SPECIES (PERCENT) 61.68 43.04 41287 43.Cl 8.25 2.26 
APPRAISED STUMPAGE ($/MBF) 35044 29.08 18.56 17.74 3.52 1.61 
OVERBID ($/BF) 8.0C 5297 15.16 6.04 2.17 294 
ROAD COSTS ($/MBF) 1.76 047 528i 2027 283 1.49 
HAUL BISTANCE (MILES) 33-31 33.21 14.47 12.75 2263 SG 
LOGGING COST (3/MBF) 38.67 39225 11.24 9.68 2.02 -.29 
MANUFACTURING COSTS ($/MBF) 53.78 47.33 5e2% 14.12 2.13 3.02 
NUMBER OF BIDDERS 2027 2233 125i 1.39 228 -.22 
FIBER (PERCENT) 1215 226 3294 1.39 255 1.61 
SELLING VALUE ($/ MBF) 146.23 (30.86 14.02 28.06 Ge4l 3248 

COMPETITIVE STATUS 1.57 1.79 250 e4 I 49 — Oma 
TERMINATION PERIOD (YEARS) 1.65 29! 293 266 215 4-82 

NOTES 

1.2 NUMBER OF OBSERVATIONS ARE &9 AND 58, RESPECTIVELY. 
2e TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLY BY 100.0. 
3. THE T WALUE FOR (05 DEGREES OF FREEDOM ANO AT THE 5=PERCENT 

CONFIDENCE LEVEL IS 1.9818. 
& GROUP | ARE SALES BETWEEN OG ANDO 20GU NBF. 
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TARLE 38--RESULTS FOR ORAL AND SEALED 810 (BY SALE SIZE) 
ANALYSIS, REGION 6 ZONE 

SALE CHARACTERISTICS 
AND UNITS 

VOLUME/AGRE (MBF) 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (MNBF) 
MAJOR SPECIES (PERCENT) 
APPRAISED STUMPAGE (3/MBF) 
OVERSID (3/MBF) 
ROAD COSTS ($/MBF) 
HAUL DISTANCE (MILES) 
LOGGING COST (3/MBF) 
MANUFACTURING COSTS ($/MBF) 
NUMBER OF BIDDERS 
FIBER (PERCENT) 
SELLING VALUE (%/ MBF) ! 
COMPETITIVE STATUS 
JERMINATION PERIOD (YEARS) 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 51 

SAMPLE DEVIATIONS 
ORAL SEALED 

| GROUP 2 

SAMPLE MEANS 

ORAL SEALED 

Teol2 6.58 642 
1282 1.79 039 
1.60 1.71 o4U 
5213 4.77 4.60 

41.265 51.60 3602uU 

33.8C 31.76 14.82 
7.14 15.81 10.19 
6.19 4.69 5293 

32.60 34.04% lobe 

39-85 38.61 10.22 
55 42 50.36 5239 

02h 0.00 1.72 
2.63 3.30 281 

52262 140.90 14.49 

1.63 1.96 049 
3255 3.0% le46 

AND RESPECTIVELY. 

5033 
42 

046 
1.81 

39.66 
14.73 
17.236 
6.0) 

15.31 
7.51 

2. TO CONVERT STATUS VAPIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 
FROM 2.2 ANO MULTIPLY BY 100.0. 

3. THE T VALUE FOR 77 OEGREES OF FREEDOM AND AT THE 5-PERCENT 
CONFIDENCE LEVEL IS 1.991. 

4e GROUP 2 ARE SALES BETWEEN 2000 AND 8000 MBF. 

TABLE 39--RESULTS FOR ORAL AND SEALEO BIO (BY SALE SIZE) 
| GROUP 3 ANALYSIS, REGION 6 ZONE 

SALE CHARACTERISTICS 
AND UNITS 

VOLUME/ACRE (MBF) 
SALVAGE STATUS 
SET-ASIDE STATUS 
SALES VOLUME (¥MBF) 
MAJOR SPECIES (PERCENT) 
APPRAISED STUNPAGE ($/MBF) 
OVE®BID ($/MBF) 
ROAD COSTS (8/MBF) 
HAUL DISTANCE (MILES) 
LOGGING COST ($/MBF) 
MANUFACTURING COSTS ($/MBF) 
NUMBER OF BIDDERS 
FIBER (PERCENT) 
SELLING VALUE (3/ MBF) ! 
COMPETITIVE STATUS 
TEPMINATION PERIOD (YEARS) 

NOTES 

!. NUMBER OF OBSERVATIONS ARE 34 

SAMPLE MEANS 
OF AL 

7.97 
1297 
1.88 

14-70 

63.99 
43-33 
20.368 
7.38 

35282 
34.55 

52067 
3256 
3.31 

54295 
1.85 
4.97 

AND 

SAMPLE OEVIATIONS 
ORAL SEALED SEALED 

10.99 4.00 
1.93 017 
1.72 233 

11.91 4.75 
46.09 25262 
34047 16.8% 
18.94% 20.00 
6.16 5018 

35.03 16014 
35225 3007 
48.33 7.94% 
3238 4.285 
6.87 17.12 

139.37 22292 
1.90 035 
4.72 076 

RESPECTIVELY. 

12.37 
26 
045 

447 

43222 
18.07 
16.75 
4.59 

15.26 
10.92 
12256 
1.84 

21.97 
31224 

o31 
68 

2- TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 
FROM 2.G AND MULTIPLY BY 160.0. 

3. THE T VALUE FOR 61 DEGREES OF FREEDOM AND AT THE 5-PERCENT 
CONFIQENCE LEVEL IS 1.9983. 

4. GROUP 3 ARE SALES OVER 86000 MBF ° 

POOLED 

DEVIATIONS T-TEST 

1.42 037 
09 41 
a) 290 
039 093 

8.61 “leit 

3048 059 
3.09 -2.86 

1.40 1.06 
3.42 08) 
2020 056 

1242 3.56 

043 057 
IS -2242 

3.66 3.26 

1d -3.50 
033 1.58 

POOLED 
DEVIATIONS T-TEST 

2025 -1.3% 
205 073 
eft 1.66 

1.17 2.39 
4280 2.03 
440 2.01 
4.70 e3l 

1.24 299 
3.98 220 
2252 - 223 

2061 1.66 
047 239 

4.93 -.72 

6284 2028 
039 -.51 

e2l 1.19 
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TABLE 40--RESULTS FOR ORAL AND SEALED BID (BY SALE SIZE) 
ANALYSIS», REGION 6 ZONE 2 GROUP | 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLEG 
AND UNITS OF AL SEALED ORAL SEALED JEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 14.63 13.76 1485 21.u9 2233 215 
SALVAGE STATUS 1.39 1.32 243 47 C6 1.36 
SET*ASIDE STATUS 1.85 1.78 23l 24 205 2235 
SALES VOLUNE (MMBF) 269 256 251 25% 206 2.07 
MAJOR SPECIES (PERCENT) 62615 52.6U 28.89 34.89 3.99 2.39 
APPRAISEQ STUMPAGE ($/MBF) 53.95 68.51 17.53 18.53 2.20 2247 
OVER3ID ($/MBF) 192462 32.12 18.55 37.26 3.91 -3.25 
ROAD COSTS ($/MBF) e 6& 1.16 2044 3.82 o4l -1.20 
HAUL DISTANCE (MILES) 37206 36.62 16.48 15.04 1.88 23 
LOGGING COST ($/MBF) 49249 47243 21-2) 13.24 1.97 1.04 

MANUFACTURING COSTS ($/*BF) 67.01 58.00 14.52 14.38 1274 5el7 
NUMBER OF BIODERS 3.75 3.88 2236 2.57 235 -e4l 
FIBER (PERCENT) 817 6.93 12.6 8.31 1.2c 1.04 
SELLING WALUE (£/MBF) 193245 174.81 38.65 30.17 4.01 4.65 

COMPETITIVE STATUS 1.88 1.93 232 225 G3 -1.56 
TERMINATION PERIOD (YEARS) 1266 1.00 276 2S 21D 6.19 

NOTES 

12 NUMBER OF OBSERVATIONS ARE 102 AND 208, RESPECTIVELY. 
22 TJ CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTEO NUMBER 

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

CONFIDENCE LEVEL IS 1296686 
%e GROUP # ARE SALES BETWEEN 0 AND 2000 MBF. 

TABLE &I--RESULTS FOR ORAL ANO SEALED BID (8Y SALE SIZE) 

ANALYSIS, REGION 6 ZONE 2 GROUP 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS ORAL SEALED ORAL SEALED DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 26.10 26.13 15.66 15.293 2.23 -.0! 
SALVAGE STATUS 1.9 1.83 e3l 238 20S 1.26 
SET-ASIOE STATUS 1.88 1.55 232 250 206 5.19 
SALES VOLUME (MMBF) 4.86 4.68 1.63 1.64 224 275 
MAJOR SPECIES (PERCENT) 57.1% 56.70 28.793 28.64 #elé ell 
APPRAISED STUMPAGE ($/™BF) 53264 50.20 21.07 17.69 2.76 1.25 
OVERBIO (S/MBF) 36007 38.34% 30266 23.59 3.86 ~ 266 
SOAD COSTS ($/MBF) 8.86 7.06 Be&2 7.4! 1.13 1.60 
HAUL DISTANCE (MILES) 37223 38.51 (6.13 16.34 2236 -.5% 
LOGGING COST ($/MBF) 42.89 41.23 9.85 8.38 1.36 1.26 
MANUFACTURING COSTS ($/MS8F) 65.38 61.90 6.74 5.74% 289 3.91 
NUMBER OF BIODERS 6.32 6.62 2069 2.91 e4! -e7! 
FIBER (PERCENT) 9-20 9.9% 6.63 7.55 1.05 -.76 
SELLING VALUE ($/MBF) 193.58 180.69 26.63 21.35 3.37 3.83 
COMPETITIVE STATUS 2.6C¢ 1.99 0.CG 9 eJl 278 
TERMINATION PERIOD (YEARS) 3.69 2.77 1.22 1.14 217 5.42 

NOTES 

te NUMBER OF OBSERVATIONS ARE 77 AND 125, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMSER 

FROM 2.0 AND NULTIPLY BY 100-0. ‘ 
3. THE T VALUE FOR 200 OEGREES OF FREEDOM AND AT THE 5=PERCENT 

CONFIDENCE LEVEL IS 1297106 
4. GROUP 2 ARE SALES BETWEEN 2660 AND 8000 48F. 
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TABLE 42--RESULTS FOR ORAL AND SEALED BIO (BY SALE SIZ€) 
ANALYSIS», REGION 6 ZONE 2 GROUP 3 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS 
AND UNITS ORAL SEALED ORAL SEALED 

VOLUME/ACRE (MBF) 32251 36211 16.03 20.59 
SALVAGE STATUS 1.95 1.97 e2l 016 
SET-ASIODE STATUS 1.83 1.05 038 048 
SALES VOLUME (¥MBF) 12.21 12.49 4.00 4% o04 
MAJOR SPECIES (PERCENT) 57023 56.73 220e7 24.87 
APPRAISED STUMPAGE ($/MBF) 49.97 4B.3u 14.87 13.61 
OVERBIO (3/MBF) 34.01 43.34 22.08 20.89 
ROAD COSTS ($/MBF) B75 8.12 5286 6047 
HAUL DISTANCE (MILES) 41.68 40.13 16.78 19.50 
LOGGING COST ($/MBF) 42.99 39.87 9e61 7.81 
MANUFACTURING COSTS ($/MBF) 64058 6ledl 506% 9.06 
NUMBER OF BIDDERS 7224 7.78 3.16 3.05 
FIBER (PERCENT) 10.47 11.06 7245 8.74 
SELLING VALUE ($/ MBF) 188.44 (78.01 19.02 18.60 
COMPETITIVE STATUS 1.97 2.00 018 0.0€ 
TERMINATION PERIOD (YEARS) 5203 4o%9 $220 238 

NOTES 

(2 NUMBER OF OBSERVATIONS ARE 63 AND 79, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLY BY 100.0. 
3. THE T VALUE FOR 140 DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 1.9761. 
4 GROUP 3 ARE SALES OVER 6000 MBF. 

TABLE 4&3--RESULTS FOR INSIDER AND OUTSIDER 
ANALYSIS» REGION 6 ZONE 1 

SALE CHARACTERISTICS SAMFLE MEANS SAMPLE DEVIATIONS 
ANO UNITS INSIDERS OUTSIDERS INSIDERS OUTSIDERS 

VOLUME/ZACRE (MBF) GelE 6.93 6245 8.90 
SALVAGE STATUS 1.72 1.77 045 042 
SET-ASIDE STATUS 1.85 1.72 036 045 
SALES VOLUME (MMBF) 5056 6054 5.62 5-86 
MAJOR SPECIES (PERCENT) 48.12 4574 37 09% 38074 
APPRAISED STUMPAGE ($/MBF) 21.73 23042 17.8) 19.54 
OVERBID (8/M3F) 7-89 15.28 13.08 16.57 
R0AD COSTS ($/MBF) Sele 4.76 6022 5.26 
HAUL DISTANCE (MILES) 34.42 34.80 15258 16.07 
LOGGING COST ($/MBF) 35 043 34.93 9.69 9234 
MANUFACTURING COSTS (S$/MBF) 50.27 50.242 9.58 8-88 
NUMBER OF BIDDERS 2262 4.02 1.7% 2015 
FIBER (PERCENT) 3.1C 3.75 10.51 (1.65 
SELLING VALUE ($/ MBF) 124.96 126.38 24017 25265 
COMPETITIVE STATUS 1.56 1.61 05U 039 
TERMINATION PERIOD (VEARS) 3.21 3o%2 1.79 1.84 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 485 AND 172, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUSTRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLY BY I0C.0. 
3. THE T VALUE FOR 655 DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 1.9626. 
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TABLE &4--RESULTS FOR INSIDER AND OUTSIDER 
ANALYSIS, REGION 6 ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS INSIDERS OUTSIDERS INSIDERS OUTSIDERS DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 22-40 23.22 20.57 19.51 1.20 - 268 
SALVAGE STATUS 1.63 1.73 4&8 244 203 -3.53 
SET-ASIOE STATUS 1.80 1.72 4G 045 002 3.15 
SALES VOLUME (SMBF) 4.52 4.89 5228 4.98 e351! -1.17 
MAJOR SPECIES (PERCENT) 53.89 60.48 28299 29.93 1.72 -3.82 
APPRAISED STUMPAGE ($/MBF) 37 38 36047 2ietl 21.38 1.25 273 
OVERBID ($/¥#BF) 33-861 42.18 29-78 30.26 1.77 “4.74% 
ROAD COSTS ($/MBF) 5045 6.19 7261 Bell 246 -1.62 
HAUL DISTANCE (MILES) 36.92 39.03 17.02 17.21 1.8! <i] 
LOGGING COST ($/MBF) 40.71 42.03 11.97 15.61 075 “1.75 
MANUFACTURING COSTS ($/H8F) 57220 58.05 10.8! 11.99 265 -1.30 
NUMBER OF BIODERS 6-05 72-04 3.33 Sell 219 501% 
FIBER (PERCENT) 12.22 10.48 12.990 12.67 276 2.29 
SELLING VALUE ($/ MBF) 156.19 160.38 28.87 34.57 1.77 -1.19 
COMPETITIVE STATUS 1.9% 1.97 e23 018 ofl “1.75 
TERMINATION PERIOD (YEARS) 2-61 2.76 1.77 1.77 210 245 

NOTES 

1e NUMBER OF OBSERVATIONS ARE 1536 ANG 352, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLY BY 108.0. 
3. THE T VALUE FOR 1886 DEGREES OF FREEDOM AND AT THE 5=PERCENT 

CONFIDENCE LEVEL IS 1.9662. 

TABLE 4&5--RESULTS FOR SET-ASIDE AND OPEN 
ANALYSIS» REGION 1! ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
ANO UNITS SET-ASIDE OPEN SET-ASIDE OPEN DEVIATIONS [T-TEST 

VOLUME/ZAGRE (MBF) 8.09 6284 5286 6.04 99 1.27 
SALVAGE STATUS 1.79 1.73 241 4% 207 268i 
SALES VOLUME (MMBF) 5223 4.94 4.65 5-60 29C 232 
MAJOR SPECIES (PERCENT) 14.62 15.67 15.90 17.97 2.91 -236 
APPRAISED STUMPAGE ($/MBF) 7242 12.23 9.66 13.0C 2.66 -2.33 
OWERBID ($/HBF) 5259 6.48 8-13 9.70 1.56 -1.285 
ROAD COSTS ($/MBF) 11.69 7265 8e21 8.52 1.39 2047 
HAUL DISTANCE (MILES) 30 042 33.06 13.49 23.78 3.72 71 
LOGGING COST (8/MBF) 45212 44.26 6.98 9.71 1.58 254 
MANUFACTURING COSTS ($/MBF) &7.88 49.15 7243 6.59 1.10 -1.15 
NUMBER OF BIODERS 3e4C 2.83 1.93 1.88 e3i 1.81 
SELLING VALUE ($/MBF) 108.90 1186.38 19.83 22-19 32593 2264 
COMPETITIVE STATUS 1.60 1.75 249 243 27 -2.01 
TERMINATION PERIOD (YEARS) 3-56 2.95 1.53 1.93 o3l 1.96 

NOTES 

fe NUMBER OF OBSERVATIONS ARE 4&3 AND 269, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 ANDO NULTIPLY BY 100.0. 
3. THE T WALUE FOR 310 DEGREES OF FREEOOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 1.9667. . 
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TABLE 4%6=-RESULTS FOR SET-ASIDE AND OPEN 
ANALYSIS» REGION 5 ZONE | 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEWIATIONS POOLED 
AND UNITS SET=-ASIDE OPEN SET-ASIDE OPEN DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 9.66 6.17 7-C6 7.292 1.89 °78 
SALVAGE STATUS 2.00 1.86 0.00 035 008 1.75 
SALES VOLUME (MMBF) 9.23 8.83 6080 9.01 2013 219 
MAJOR SPECIES (PERCENT) 14.27 7.96 15.06 15.95 3.82 1.65 
APPRAISED STUMPAGE ($/HBF) 11.74% 16.20 10.74% 15.83 3.72 -1.20 
OVERBID ($/¥*BF) 21-69 16.02 15-56 19.67 452 fle 
ROAD COSTS ($/MBF) 1204 7.76 7.87 8.52 200% 2.30 
HAUL DISTANCE (MILES) 29221 31.89 12.43 16.71 3294 - 268 
LOGGING COST ($/MBF) 32287 32.39 4243 9.74 2226 o2l 
MANUFACTURING COSTS ($/MBF) 41.287 37.256 3.78 6261 125% 2.79 
NUMBER OF BIODERS 5205 4.07 2041 245 059 1.67 
SELLING VALUE ($/MBF) 107.48 102.%4% 11.78 19.32 452 1.12 
COMPETITIVE STATUS 2.00 1.82 0.00 238 09 2.01 
TERMINATION PERIOD (YEARS) 4.95 3255 1035 202k 052 2.66 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 19 AND 193, RESPECTIVELY. 
2. TO CONVERT STATUS WARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 AND MULTIPLY BY 100.0. 
3. THE Y VALUE FOR 21C DEGREES OF FREEDOM AND AT THE 5=PERCENT 

CONFIDENCE LEVEL IS 1.29764. 

TABLE 4%7--RESULTS FOR SET=ASIOE AND OPEN 
ANALYSIS» REGION 5 ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS SET-ASIDE OPEN SET-ASIOE OPEN DEVIATIONS T-TEST 

VOLUME/ACRE (MBF) 5.89 4.30 4.58 4.95 1.20 1.32 
SALVAGE STATUS 1.95 1.68 022 047 ell 2.61 
SALES VOLUME (NNBF) 9.12 6243 6025 8.12 1.91 141 
MAJOR SPECIES (PERCENT) 16.88 10.89 16075 22238 5225 --0C 
APPRAISED STUMPAGE ($/MBF) 24.96 15.38 16.9% 16.80 3.99 2.46 
OVERBIO ($/MBF) 17-73 25269 16.71 20.51 4.87 - 1.64 
ROAD COSTS ($/MBF) 7-24 4.28 54d 5287 1.42 2.06 
HAUL DISTANCE (MILES) 40.36 46.88 20.20 56615 12.51 -252 
LOGGING COST ($/4BF) 34046 39.16 Bo4d 13.20 3oD4 -1.55 
MANUFACTURING COSTS ($/MBF) 39.78 40.27 5288 6017 1.56 -233 
NUMBER OF BIDDERS 4-38 5204 1.69 2.89 266 -1.00 
SELLING VALUE ($/#HBF) 119.256 106.77 14.84 16243 437 2047 
COMPETITIVE STATUS 1295 1.88 022 032 D7 092 
TERMINATION PERIOD (YEARS) 4%o2h 2.51 1.48 2.13 250 3249 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 2! AND 77, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 ANO MULTIPLY BY 100.0. 
3. THE T VALUE FOR 96 DEGREES OF FREEDOM AND AT THE 5S=-PERCENT 

CONFIDENCE LEVEL IS 1.9839. 
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TABLE 4&8--RESULTS FOR SET-ASIDE AND OPEN 
ANALYSIS» REGION 5 ZONE 3 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS SET=ASIDE OPEN SET-ASIOE OPEN DEWIATIONS T-TEST 

VOLUME/ACRE (MBF) 9.99 8.99 13.90 12.06 3224 e3! 
SALVAGE STATUS 1.81 1.64 249 248 ef 3 1.36 
SALES VOLUME (MHBF) 6.43 5-40 6-16 6.98 1.862 1.66 
MAJOR SPECIES (PERCENT) 21-87 25216 16.47 25-52 6258 -25C 
APPRAISED STUMPAGE ($/MBF) 11.09 15.82 9.66 14.83 3-81 -1224 
OVERBID ($/MBF) 27-70 25287 20.21 23.85 6.2! 229 
ROAD COSTS ($/MBF) 9-76 6.34 7.77 8.90 2eil 1.62 
HAUL DISTANCE (MILES) 28.13 36.96 19.27 31.24 8.00 -leil 
LOGGING COST ($/NBF) 36056 36.97 9.72 16.07 4eil -21f 
MANUFACTURING COSTS ($/MBF) 43.17 39243 7282 15.07 3.83 297 
NUMBER OF BIDDERS 5256 5.21 2.22 2292 276 2046 
SELLING VALUE ($/#BF) ott.08 108.42 17.09 35235 8.98 229 
COMPETITIVE STATUS 1.94% 1.87 025 034 09 279 
TERMINATION PERIOD (VEARS) 4.06 2256 201% 2.07 255 2.73 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 16 AND 137, RESPECTIVELY. 
2. YO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 AND MULTIPLY BY 100.0. 
3. THE T WALUE FOR {51 DEGREES OF FREEDOM AND AT THE S-PERCENT 

CONFIDENCE LEVEL IS 1.9748. 

TABLE &9--RESULTS FOR SET-ASIDE AND OPEN 
ANALYSIS» REGION 6 ZONE | 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS POOLED 
AND UNITS SET-ASIDE OPEN SET-ASIOE OPEN DEVIATIONS T-TEST 

VOLUME/ACRE (BSF) 8.31 6.31 7253 7-02 <86 226 
SALVAGE STATUS 1.90 1.75 230 04 205 2.96 
SALES VOLUME (MBF) 6.41 5.93 4e77 5.98 72 266 
MAJOR SPECIES (PERCENT) 33214 50.06 37-25 36.75 457 -3.71 
APPRAISED STUMNPAGE ($/NBF) 17.26 16.62 16.04% 15294 1.98 230 
OVERSIO (S/MBF) 12.69 9.01 l6eit 14.56 1284 2.00 
ROAD COSTS ($/MBF) 6255 5.0! 6-16 5.97 7% 2.07 
HAUL DISTANCE (MILES) 33.94 34.60 18.62 15.58 1.99 2233 
LOGGING COST (8/MBF) 32.14 34.17 71% 9.26 1.16 -1.88 
MANUFACTURING COSTS ($/MB8F) 51-73 49.59 8.68 9.50 1.16 1.84% 
NUMBER OF BIODERS &.10 2.90 1-80 2004 025 484 
FIBER (PERCENT) & 22 &.3i 10.13 12.35 1.49 -.06 
SELLING VALUE ($/ MBF) 118.68 116.38 15.27 21236 2253 29! 
COMPETITIVE STATUS 172 1.53 045 250 266 3215 
TERMINATION PERIOD (YEARS) Gell 3.28 1.63 1.78 222 3.82 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 79 AND 370, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 AND MULTIPLY BY (00.0. 
3. THE T VALUE FOR 447 DEGREES OF FREEDOM AND AT THE S=PERCENT 

CONFIDENCE LEVEL IS 1.9643. 
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TABLE 50--RESULTS FOR SET-ASIDE AND OPEN 
ANALYSIS» REGION 6 ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS SAMPLE DEVIATIONS 
OPEN AND UNITS SET=ASIDE OPEN SET-ASIOE 

VOLUME/ACRE (MBF) 23.61 22.36 20.06 20.60 
SALVAGE STATUS 1.78 1.63 o4l 048 
SALES VOLUME (MMBF) 5-82 4.28 5222 5223 
MAJOR SPECIES (PERCENT) 56-84 54.07 27-31 29244 
APPRAISED STUMPAGE ($/MBF) 32275 31.22 20.35 19.97 
OVERBIO ($/MBF) 31.85 37.63 23.93 32252 
ROAD COSTS ($/MBF) 7297 5042 8-71 7.86 
HAUL DISTANCE (MILES) 42.06 38.51 15267 17.54 
LOGGING COST ($/4BF) 38.12 39.291 10.43 12.71 
MANUFACTURING COSTS ($/NBF) 55226 55255 9255 10.46 
NUMBER OF BIDDERS 6265 6.54 2079 3.39 
FIBER (PERCENT) 12.31 13.30 10.86 14075 
SELLING VALUE ($/MBF) 150.46 146.12 22045 25-31 
COMPETITIVE STATUS 1.97 1.93 218 025 
TERMINATION PERIOD (YEARS) 3.53 2077 1256 1.78 

NOTES 

le NUMBER OF OBSERVATIONS ARE 278 AND 1039, RESPECTIVELY. 
2. TO CONWERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 ANO MULTIPLY BY 100.0. 
3. THE T VALUE FOR 1315 DEGREES OF FREEDOM AND AT THE 5S-PERCENT 

CONFIDENCE LEVEL IS 1.9606. 

TABLE Sle--RESULTS FOR SET ASIDE, SMALL OPEN AND LARGE OPEN 
ANALYSIS» REGION | ZONE 2 

SALE CHARACTERISTICS 
AND UNITS SET ASIDE 

VOLUME/ACRE (MBF) 8.09 
SALVAGE STATUS 1.79 
SALES VOLUME (MMBF) 5223 
MAJOR SPECIES (PERCENT) 14.62 
APPRAISEO STUMPAGE ($/MBF) Tek2 
OVERBID ($/MBF) 5259 
ROAD COSTS ($/MBF) 11.c9 
HAUL DISTANCE (MILES) 30242 
LOGGING COST ($/MBF) 45.12 
MANUFACTURING COSTS ($/MBF) 47288 
NUMBER OF BIODERS 3240 
FIBER (PERCENT) 5e43 
SELLING VALUE ($/BF) 108.96 
COMPETITIVE STATUS 1.60 
TERMINATION PERIOD (YEARS) 3256 

NOTES 

!2 NUMBER OF OBSERVATIONS ARE 43, (02, AND 
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SM OPEN 
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11.70 488.61 
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35299 2036.06 
44040 17.67 
49.12 29290 
2093 7.87 
6.19 64.92 

119.47 1926.62 
1.74 044% 
3246 62.63 

RESPECTIVELY. 
Ze TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 ANDO MULTIPLY BY 100.0. 
3. THE F VALUE FOR 2 AND 309 DEGREES OF FREEDOM ANO AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 3.0245. 

POOLED 
DEVIATIONS T-TEST 

WITHIN 

35298 
old 

27282 
314.14 
157240 
90.16 
66.03 

502.86 
92-76 
45.30 
3257 

308.63 
478299 

026 
3.20 

1204 
4.97 
4.36 

1.42 
1.13 

-2.77 

4.72 
3.01 

-2.17 
= 042 

050 
-1.05 

1.40 
2.19 
6.46 

F-RATIO 

232 
1.66 

13.01 
220 

3ell 
2.3) 

17.52 
4004 
219 
66 

2021 
e2l 

4 02 
2.26 

19.60 

NS) 



TABLE 52--RESULTS FOR SET ASIDE, SMALL OPEN AND LARGE OPEN 
ANALYSIS», REGION 5 ZONE 1 

SALE CHARACTERISTICS SAMPLE MEANS 
ANO UNITS SET ASIOE SM OPEN LR OPEN BETWEEN WITHIN 

VOLUME/ACRE (MBF) 9-66 7.03 6.77 83.47 61.38 
SALVAGE STATUS 2.00 1.79 1.96 042 ofl 
SALES WOLUME (MMBF) 9.23 6044 10.07 288.05 75290 
MAJOR SPECIES (PERCENT) 14.27 7.71 8.10 331.10 253247 
APPRAISED STUMPAGE ($/MBF) 11.74 16.90 15-28% 168.12 240 248 
OVERBID ($/#BF) 21.69 17-74 15-13 359258 353.93 
ROAD COSTS ($/MBF) 12.44 6.88 8.21 219.23 71.74 
HAUL DISTANCE (MILES) 29-21 31212 32229 88.89 270.19 
LOGGING COST ($/MBF) 32.87 33.11 32.02 27.58 88.93 
MANUFACTURING COSTS ($/¥BF) 41.287 36.68 38.62 191.42 #1212 
NUMBER OF BIODERS 5.05 3.89 4eld 9.50 6.00 
FIBER (PERCENT) 0.06 4.25 el7 27.93 18.78 
SELLING VALUE ($/ MBF) 107.48 102.86 102.22 218.24 355.68 
COMPETITIVE STATUS 2.0¢ 1.83 1.82 226 e13 
TERMINATION PERIOD (YEARS) 4.95 2.95 3.87 34.02 4.59 

NOTES 

| NUMBER OF OBSERVATIONS ARE 18, 66, AND 127, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 AND MULTIPLY BY 100.0. 
3. THE F WALUE FOR 2 AND 208 DEGREES OF FREEDOM AND AT THE 5S=PERCENT 

CONFIDENCE LEVEL IS 3.0391I- 

TABLE 5S3--RESULTS FOR SET ASIDE, SMALL OPEN AND LARGE OPEN 
ANALYSIS» REGION 5 ZONE 2 

SALE CHARACTERISTICS SAMPLE MEANS 
AND UNITS SET ASIOE SM OPEN LR OPEN BETWEEN WITHIN 

VOLUME/ACRE (MBF) 5289 447 4eo2l 21.228 24.02 
SALWAGE STATUS 1295 1.52 1.76 lols a) 
SALES VOLUME (MMBF) 9.12 3.72 7.90 212.97 57.7% 
MAJOR SPECIES (PERCENT) 10.88 5261 13.74% 578.74 447245 
APPRAISED STUNPAGE ($/¥BF) 24.96 17-32 14.33 835.25 263286 
OVERBID (8/MBF) 17.73 18.52 29257 1594.56 372.86 
ROAD COSTS ($/MBF) 7.21 2.27 5236 154.246 31.298 
HAUL DISTANCE (MILES) 40.38 44.607 48.68 450.93 2605-56 
LOGGING COST ($/MBF) 34246 46.44 36231 761.37 142.86 
MANUFACTURING COSTS ($/MBF) 39.78 36.90 61.01 40.93 36.89 
NUMBER OF BIDDERS 4.38 3293 5264 29.233 6.72 
FIBER (PERCENT) 0.00 3.93 0.00 151-03 101.07 
SELLING VALUE ($/ MBF) 119.56 112.30 (06.86 1220.63 312.63 
COMPETITIVE STATUS 1.95 1.85 1.96 206 269 
TERMINATION PERIOD (YEARS) 42k 1.63 2.98 40.72 3.76 

NOTES 

le NUMBER OF OBSERVATIONS ARE 2ls 27. ANDO 50. RESPECTIVELY. 
2. TO CONWERT STATUS WARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2.0 ANO MULTIPLY BY (00.0. 
3e THE F VALUE FOR 2 AND 95 DEGREES OF FREEDOM AND AT THE 5-PERCENT 

60 

CONFIDENCE LEVEL IS 3.0921. 
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TABLE 5S4--RESULTS FOR SET ASIDE, SMALL OPEN AND LARGE OPEN 
ANALYSIS», REGION 5 ZONE 3 

SALE CHARACTERISTICS SAMPLE MEANS 
AND UNITS SET ASIDE SM OPEN LR OPEN BETWEEN WITHIN 

VOLUMEZACRE (MBF) 9.99 5255 11.29 548.89 143.92 
SALVAGE STATUS 1.84 1.51 1.73 1.02 022 
SALES VOLUME (MMBF) 8043 2.58 7229 429.96 43.13 
MAJOR SPECIES (PERCENT) 21.87 27.59 23.53 349.38 620.77 
APPRAISED STUMPAGE ($/MBF) {1-69 16.65 15227 191.86 208.40 
OVERBIO ($/ BF) 27-76 19.75 29.97 1745.57 535-248 
ROAG COSTS ($/MBF) 9276 2.79 6.78 692.52 55.38 
HAUL DISTANCE (MILES) 28013 41256 33.68 1531.85 909.00 
LOGGING COST ($/MBF) 36.54 36.33 37 040 20.15 243024 
MANUFACTURING COSTS ($/MBF) 43.17 35229 42.21 889.69 201.57 
NUMBER OF BIDDERS 5056 4.65 5259 15.14 8e04 
FIBER (PERCENT) 0.06 1.87 1.54% 21.72 106.95 
SELLING VALUE ($/ MAF) (it.Cl 160.8% 113.51 2691.75 1126288 
COMPETITIVE STATUS 1.9% 1.84 1.89 08 oll 
TERMINATION PERIOD (YEARS) 4.06 1.82 3.06 41.255 4.01 

NOTES 

1. NUMBER OF OBSERVATIONS ARE 169 555 AND 82,5 RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMBER 

FROM 2-0 ANO MULTIPLY BY 100.0. 
3. THE F VALUE FOR 2 AND 150 DEGREES OF FREEDOM AND AT THE 5S-PERCENT 

CONFIDENCE LEWEL IS 3.0563. 

TABLE 55--RESULTS FOR SET ASIDE, SMALL OPEN AND LARGE OPEN 
ANALYSIS, REGION 6 ZONE | 

SALE CHARACTERISTICS SAMPLE MEANS 
AND UNITS SET ASIDE SM OPEN LR OPEN BETWEEN WITHIN 

VOLUME/ACRE (MBF) 8.3) 6.99 5095 174.16 50-44 
SALVAGE STATUS 1.9C 1.68 1.79 1.25 047 
SALES VOLUME (MMBF) 64) 4.07 7.00 38C .68 31287 
MAJOR SPECIES (PERCENT) S5014% 41.75 54077 16538-02 1326.90 
APPRAISED STUMPAGE ($/MBF) 17.20 15.22 (7.48 230.37 253.98 
OVERBIO ($/#BF) 12.69 6.63 9.19 466.58 220.39 
ROAD COSTS ($/MBF) 6.55 3.43 5292 346.32 34-86 
HAUL DISTANCE (MILES) 33.94 33.55 35022 134.94 256262 
LOGGING COST ($/MBF) 32011 34.82 33085 183.57 78.99 
MANUFACTURING COSTS ($/MBF) 51.73 49.59 49058 149.52 87.71 
NUMBER OF BIDDERS &oIC 3.06 2.80 49.99 3299 
FIBER (PERCENT) 4% e22 5.89 3.36 276.87 142.65 
SELLING VALUE ($/MBF) 116.68 114.48 117.59 582.52 416.58 
COMPETITIVE STATUS 172 1.53 1.53 1.22 024 
TERMINATION PERIOD (YEARS) Gell 2.87 3.51 40.76 3.63 

NOTES 

le NUMBER OF OBSERVATIONS ARE 79, %b€375 AND 234, RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPORTED NUMSER 

FROM 2.0 ANO MULTIPLY BY 10G.0. 
3. THE F VALUE FOR 2 AND 447 DEGREES OF FREEDOM AND AT THE 5S-PERCENT 

CONFIDENCE LEVEL IS 3.0152. 

F-RATIO 

3.8) 
4% 075 
9.97 
256 
092 

3.27 
12.39 
1.69 
208 

& oI 
1.68 
220 

2.39 
07% 

10.36 

F-RATIO 

3.45 
7.33 

11.94 
12.46 

29! 
2.99 
9294 
053 

2.32 
1.70 

12.51 
1.94 
1040 
5.03 
13.44 

61 
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TABLE 56--RESULTS FOR SET ASIDE, SMALL OPEN AND LARGE OPEN 
ANALYSIS» REGION 6 ZONE 2 

SALE CHARACTERISTICS 
AND UNITS SET ASIDE SM OPEN LR OPEN BETWEEN 

VOLUME/ACRE (MBF) 23-81 21.12 23.62 1036.65 
SALVAGE STATUS 1.78 1.56 1.69 4.96 
SALES VOLUME (MMBF) 5-82 3.66 4.91 463.46 
MAJOR SPECIES (PERCENT) 560 84 53.55 54259 983.64 
APPRAISED STUMPAGE ($/*BF) 32.75 31.62 30-62 338.53 
OVERBID ($/BF) 31.85 3421 &1.08 9769.89 
ROAD COSTS ($/MBF) 7.97 8.57 6.28 1093.50 
HAUL DISTANCE (MILES) 42.0C 38.70 38.33 1352.10 
LOGGING COST ($/MBF) 38212 40.56 39.26 573.94 
MANUFACTURING COSTS ($/8F) 5502€ 53.96 57.16 1336.52 
NUMBER OF BIODERS 6265 6017 6.91 71281 
FIBER (PERCENT) 12.31 13.98 12.62 347.92 
SELLING VALUE ($/ MBF) 150.4€ 146.71 149.53 1634.09 
COMPETITIVE STATUS 1.97 1.91 1.95 236 
TERMINATION PERIOD (YEARS) 3.53 205% 3.01 91.44 

NOTES 

t. NUMBER OF OBSERVATIONS ARE 278% 522, AND 5SI7s RESPECTIVELY. 
2. TO CONVERT STATUS VARIABLES TO PERCENT SUBTRACT THE REPGRTEO NUMBER 

FROM 2-0 AND MULTIPLY BY (00.0. 
3. THE F WALUE FOR 2 AND 1344 DEGREES OF FREEDOM AND AT THE 5-PERCENT 

CONFIDENCE LEVEL IS 320015. 

SAMPLE MEANS 
WITHIN 

418.80 

222 

27.07 

841.7% 

402.08 

946.65 
Os 647 

294.82 
150.15 

1¢3.96 

10.63 

196.43 

610.746 

206 

2.97 

F-rRATIO 

2248 
22688 
17.12 
1.17 

2 84 
10.34 
17.23 
4.59 
3282 
12.86 
675 
1.77 
2268 
6044 

30.83 



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 procedure proposed by Chow (1960) was used to test whether a 

structural shift had taken place in the relationship between overbid and 

various sale characteristics. The Chow test was selected because the 

number of independent variables exceeds the number of observations in the 

second data set. Using Johnston's (1972) interpretation of the 

procedure, I fitted equation 3 to the first n observations using linear 

regression and computed the residual sum of squares (e,¢,)- Then 

the n+m sample observations were pooled and a second least squares 

regression was fitted. The residual sum of squares (e'e) was computed 

for the second regression. The test of the null hypothesis--that the m 

additional observations obey the same relation as the first--is given by 

the equation, 

F = ((ee - e1€,) /m)/(e,e,/(n 019) 9) 8 

where k is the number of independent variables in the linear regression 

equation. The test statistic follows the F distribution with (m, n-k) 

degrees of freedom. 

The appropriate test values for the various regions and zones are as 

follows: 

Computed Test 

Region Zone n Lament Cue Ke nak F value 

5 iL TA OG V25eies 6) 11720 14 10 0.463 2.76 
6 bal 24 SIS) ea Ly 36 639 a 10 -658 2.76 
1 2 24 2a) E22) 36 438 14 10 2.090 2.76 
5 2 22 283 9 31 986, 2014 8 2.208 2.85 
6 2 24 B56) e236 786 14 10 1.006 2.76 
5 3 22 COAR 2) 342,100) 14 8 1.443 2.76 
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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 Z) 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. 
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Volume per acre 

Salvage status 

Volume 

Major species 

Appraised stumpage 

Road costs 

Haul distance 

Logging cost 

Manufacturing cost 

Fiber 

Selling value 

Termination period 

Constant 

U-statistic 

Test U-statistic 

Volume per acre 

Salvage status 

Volume 

Major species 

Appraised stumpage 

Road costs 

Haul distance 

Logging cost 

Manufacturing cost 

Fiber 

Selling value 

Termination period 

Constant 

U-statistic 

Test U-statistic 

70 

Region 1 Region 5 Zone 1 

2) 22 

-0.099 = Ojos 5 

16.934 WG TAS 

-.080 100 

-.035 -.062 

=_ (7/2! =.016 

-.220 =295 

-093 - 100 

-103 -178 

25216 aS 

5257 SALE 

~ L24 = 5 1/87) 

-42.246 —38.353 

-874 

- 930 

Region 6 Zone 1 

2) Z9 

0.128 OSs 

—.560 -.440 

-.005 -.024 

8 -162 

5S «2a 

446 496 

587 -528 

-291 279 

089 -091 

2.825 2.198 

-36.577 -—34.279 

-878 

-965 

Region 5 Zone 2 

21 7) 

-0.520 -0.507 
6.595 6.430 
-. 680 -.480 

=Kon2 -.140 
=a5Ay, -.519 
-.001 .009 
= O17 .049 
.884 Soom 

.309 236 
3.746 2.619 

-43.366 =3 7582 
719 

.850 

2 Zo 

0.077 0.083 

8.480 8.236 

-.320 -.300 

== 059 -.064 

-.308 = 3743) 

= 5337/7) -.405 

- 065 -052 

- 080 - 084 

- 367 - 368 

5 SIL 58 

1.316 L075 

-45.961 -44.730 

-950 

- 984 
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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 population which measures the distance (Z) between the 
two population means (X). These equations are: 

n 

fy oa ee Xx . (9) 

1 te alg) als! 

n 

Zia one enest yy: © ari (10) 
2 eee l= 2) 2a 2a; 

where 

Z is the distance between population means, 

vy gt is the intercept term for the jth population, and 

Y ji is the coefficient for population characteristic Xj; of the 
4th population. 

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 characteristics of each sale. The classifi- 
cation procedure is relatively straightforward. For each sale, the Z 
values are computed using each discriminant function. In this case, if 
Z) is greater than Zz, 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. 
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Sale characteristics 

Volume per acre (MBF) 

Salvage status 

SBA status 

Sales volume (MBF) 

Major species 

(percent) 

Appraised stumpage 

($/MBF ) 
Overbid ($/MBF) 

Road costs ($/MBF) 

Haul distance (miles) 

Logging costs ($/MBF) 

Manufacturing costs 

($/MBF ) 
Number of bidders 

Fiber (percent) 

Selling value ($/MBF) 

Termination period 

(years) 

Constant 

Sale characteristics 

Volume per acre (MBF) 

Salvage status 

SBA status 

Sales volume 

Major species 

(percent) 

Appraised stumpage 

($/MBF ) 
Overbid ($/MBF) 

Road costs ($/MBF) 

Haul distance (miles) 

Logging costs ($/MBF) 

Manufacturing costs 

($/MBF) 

Number of bidders 

Fiber (Percent) 

Selling value ($/MBF) 
Termination period 

(years) 

Constant 

(MBF) 

1/this variable was deleted 

insufficient. 

2. 

Region 1 Zone 2 

2) 

0.62129 

9.74950 

16.36478 

-.00021 

- 05937 

- 12634 

=. 38765 

- 17043 

- 00437 

55) 7alilit 

1.00665 

2.27453 

- 23055 

- 14722 

=5 OAS 7/ 

-72.60328 

22 

0.68173 

9.29289 

16. 83769 

-.00025 

-04451 

-10785 

a2 3 0 

5 LILLY) 

- 00989 

- 49631 

- 93885 

2.75349 

-24514 

- 21308 

a OLS /Z 

-77.10054 

Region 5 Zone 3 

2) 
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14.36894 

21.30913 

-.00008 

-.07368 

- 42069 

out isul 

- 29099 
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SSI/Suby/ 

- 58689 

Sol S7ALS} 

-.20298 

-1.32466 

-42.93132 

22 
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21.57700 

-. 00023 

S05 61E5 

-27744 

-—.04478 

- 04602 
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- 91873 

So SiG9 

—. 09187 
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-37. 66939 

Region 5 Zone 1 

Zy 

0.03855 

18.75354 

31.84067 

-.00022 

- 01392 

- 05310 

-.03981 

- 01209 

- 06897 

sila s7Al 

- 78909 

-.12405 

- 30550 

- 14656 

- 25745 

=) 95 DOA 

22 

-0.05611 

17.06144 

30.24422 

-. 00030 

-. 01590 

-.08453 

—. 00457 

-.18101 

- 08848 

-05444 

- 59930 

- 46883 

- 29236 

- 27385 

STAs sstly2 

= o255 

Region 6 Zone 1 
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- 61374 

~59225 
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The mission of the PACIFIC NORTHWEST FOREST AND 

RANGE EXPERIMENT STATION is to provide the knowl- 

edge, technology, and alternatives 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 La Grande, Oregon 

Fairbanks, Alaska Portland, Oregon 

Juneau, Alaska Olympia, Washington 

Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 

Mailing address: Pacific Northwest Forest and Range 
Experiment Station 

809 N.E. 6th Ave. 
Portland, Oregon 97232 
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The FOREST SERVICE of the U.S. Department of Agriculture is dedicated 
to the principle of multiple use management of the Nation’s forest resources 

for sustained yields of) wood, .water,. forage, wildlife, and recreation. 
Through forestry research, cooperation with the States and private forest 
Owners, and management of the National Forests and National Grasslands, it 

strives — as directed by Congress — to provide increasingly greater service to 

a growing Nation. 

The U.S. Department of Agriculture is an Equal Opportunity Employer. 
Applicants for all Department programs will be given equal consideration 

without regard to age, race, color, sex, religion, or national origin. 


