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The Basics -
– The ownership has been divided into stands, and 

every stand carries an estimated inventory
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The Basics -
– The ownership has been divided into stands, and 

every stand carries an estimated inventory
– The inventory estimate for a stand may be based 

on  -
• a recent cruise, 
• an older cruise that has been grown to the 

present point in time, 
• an average for stands in the same stratum, 
• an assigned value, 
• “inherited” data, 
• …. and more.

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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The Problem -
– Because of the different types of stand estimates, 

traditional formulas for estimating the confidence 
interval don’t apply
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The Problem -
– Because of the different types of stand estimates, 

traditional formulas for estimating the confidence 
interval don’t apply

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY

A Solution -
– We can use simulation to derive a confidence 

interval
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The Problem -
– Because of the different types of stand estimates, 

traditional formulas for estimating the confidence 
interval don’t apply

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY

A Solution -
– We can use simulation to derive a confidence 

interval
– PLUS – we can use simulation to answer many 

“what-if” questions about inventory policy and 
design
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Total Inventory 
Estimate

Cruise Policies
– how often to 
cruise a stand?
- how many plots 
in a stand?
- which stands 
should be 
cruised?

Growth Modeling - what is the impact of 
“growing” a stand to the current point in time, 
as an alternative to cruising the stand?
- what if my growth model is biased ?

Stratification
– what is the value of 
careful and accurate 
stratification?
- can “expansion”
play a role in 
developing the 
inventory estimate?

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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Simulation Basics -
– Set up a population of interest with known 

attributes

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY



www.masonbruce.com 9

Simulation Basics -
– Set up a population of interest with known 

attributes
– Apply our estimation methodology to the 

population, and see how close our estimate is to 
the true (known) value of the attribute

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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Simulation Basics -
– Set up a population of interest with known 

attributes
– Apply our estimation methodology to the 

population, and see how close our estimate is to 
the true (known) value of the attribute

– Repeat Step 2 many times, and track the 
variability (or range) of our estimates as they 
relate to the true value of the attribute

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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Simulation Basics -
– Set up a population of interest with known 

attributes
– Apply our estimation methodology to the 

population, and see how close our estimate is to 
the true (known) value of the attribute

– Repeat Step 2 many times, and track the 
variability (or range) of our estimates as they 
relate to the true value of the attribute

– Quantify how often our estimate is within +/- X % 
of the true population value.

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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We could use a 
physical model to 
do the simulation –

… but a 
mathematical
model provides 
more flexibility.

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =  3

Estimate of Volume/a

N
um

be
ro

fC
ru

is
es



www.masonbruce.com

TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =  4
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =  5
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =10
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =15
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =20
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =25
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =30
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =35
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =40
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =45
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =50
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TRUE VOLUME = 5.09; CV = 50%; n = 3; 
CRUISES =50
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What if we changed the number 
of plots to 6?   -

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =  2
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =10
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES = 15
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =20
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =25
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =30
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =35
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =40
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =45
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =50
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TRUE VOLUME = 5.09; CV = 50%; n = 6; 
CRUISES =50
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41 of 50 cruises 
(82%) are within 
+/- 20% of true 
volume.
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SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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Let’s construct a confidence interval 
around an ownership of 20 stands -
– Suppose our strategy is to cruise 10% of the 

stands every year; grow the cruised stands to the 
current point in time with a growth model; and 
expand to uncruised stands using the average of 
cruised and grown stands.

– If we’ve been doing this for the past 10 years, 
what is the confidence interval around the 
current inventory estimate?

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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“Set up the population with known attributes” -

SIMULATION TO UNDERSTAND A STAND-BASED INVENTORY

– In the simulation, if our inventory strategy is good, we will 
expect to see our estimates close to these true values
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“Set up the population with known attributes” –

SIMULATION TO UNDERSTAND A STAND-BASED INVENTORY

True
inventory in 
2010 is 937 

units
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SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY

“Apply our estimation methodology to the population” -
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– Suppose our cruise policy to install enough plots to 
achieve an allowable error, at the stand level, of +/- 20% 
at a confidence level of 90%.

– If the stand is too small to install the target number of plots,
install 1 plot for every 2 acres

“Apply our estimation methodology to the population” -

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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– Suppose our growth model is perfect;
• the input to the growth model is the cruise result for the stand, 

and if the cruise estimate matches the true value of the 
stand, the growth model will predict the true value of the 
stand in the next year.

• If the cruise result for the stand is different from the true value 
for the stand, the perfect growth model will not predict the 
true value of the stand in the next year.

– An expanded estimate uses the average of the 
current cruised stands and grown results of the 
previously cruised stands

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY

“Apply our estimation methodology to the population” -
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SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY

“Apply the estimation method many times, and keep 
track of the range of estimates” -

Results of 
100

replications



www.masonbruce.com 52

Could we derive a 
confidence interval 
around the 2010 

inventory estimate?

“Apply the estimation method many times, and keep 
track of the range of estimates” -

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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86% of the trials 
were within +/- 5% 

of the true inventory 
in 2010

“Apply the estimation method many times, and keep 
track of the range of estimates” -

SETTING A CONFIDENCE INTERVAL FOR A STAND-BASED INVENTORY
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