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Background
DNRC Trust Lands

• Two sections/township
• State forests
• Multi-use
• Working lands
• Receipts to schools
• 5.2 million acres
• 55 MMBF target
• 25-30 sales per year
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Background
Public timber appraisal

• Mandatory

• Accountability

• Publicly-owned 
resource for sale

• Appropriate return for 
perpetual investment

• Procedural, defensible, 
repeatable
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Background
Public timber appraisal

• Mandatory

• Accountability

• Auction starting value

• Tool for managers

• Sale feasibility?

• Timber offering quality?

• Appropriate contract 
costs?
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Background
Old model performance
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Model overpredicts!
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Data

• DNRC

• BBER

• External

• 2014 – 2022
• 245 timber sales
• Sale characteristics

• Location
• Volume
• Species breakdown
• Systems breakdown
• Timber condition
• Associated costs
• Etc.…

Three sources:
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Data

• DNRC

• BBER

• External

• Delivered log prices
• Published quarterly
• Survey-based

• Logging costs
• Published in odd years
• Survey & expert opinion

• Haul costs
• Published in even years
• Survey-based

Three sources:
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Data

• DNRC

• BBER

• External

• Lumber prices
• WWPA
• Random Lengths

• Log prices
• RISI Fastmarkets

• Market areas
• Economic indicators

• GDP, PCE, CPI, etc.
• PPI

Three sources:
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Methods
Economic factors

Log prices
Operation costs

Timber factors

Volume per acre
Logging systems

Species

Regional factors

Local demand
Infrastructure
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Results
Model U-DNRC Option 1 Option 2 Option 3
Exogenous 
variables WWPA price !

Haul index (c)***
Logging index (c)***

Contract costs***
NWLO adj***

Total acres**

Bids***
BBER log price***
BBER haul cost**
BBER log cost***
Contract costs***

NWLO adj***
SWLO adj***

Bids***
BBER log price***

Haul index**
Logging index***
Contract costs***

NWLO adj***
SWLO adj***

Bids***
WWPA price !

BBER haul cost**
BBER log cost***
Contract costs***

NWLO adj***
SWLO adj***

Adj. R2 0.44 0.72 0.69 0.63
Advantages Same variables and 

appraisal sheet
Best fit
Easy interpretation

Similar to current 
method

Keeps WWPA 
lumber prices
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The short of it…
• DNRC timber appraisal needed updating

• New transaction evidence equation was developed

• New model has been well-received
• N = 201
• DF = 193
• Adj. R2 = 0.72
• SE = 9.00
• All independent variables: p < 0.01
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Thank you!

samuel.scott@mso.umt.edu
todd.morgan@business.umt.edu

www.BBER.umt.edu/FIR 
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Methods
Method Output Calculation Data Tradeoffs

Transaction 
Evidence

Predicted high 
bid

Multiple 
regression

Previous 
timber sales

Requires large(r) sample

Requires less precise data

Estimates FMV

Residual 
Value

Estimated 
minimum 
value

Price minus 
cost

Constructed  
costs

Requires small(er) sample

Requires more precise data

Estimates value to average 
buyer
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Methods
Transaction evidence
Variable Value Coefficient Impact 

($/ton)
Log price index 441 +0.13 +57.33

Logging index 500 -0.01 -5.00

Hauling index 23 -0.05 -1.15

Contract index 2 -0.90 -1.80

Bids 3 +2.51 +7.53

Geographic adjustment 1 +18.56 +18.56

Intercept 1 -34.09 -34.09

Predicted high bid 41.38

Residual value
Item $/ton

Log price +70.67

Logging cost -33.28

Hauling cost -12.17

Contract costs -2.17

Est. min. value 23.05
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