	Sheet name
	Description

	Wright's Model
	Example of Wright's model that allows you to change the learning rate and cost of initial unit.

	
	

	Average cost of X2 units
	Calculation of cumulative average cost for X2 units when you have information on the average cost for the first X1 units and an assumed learning rate.

	
	

	Incremental costs
	Calculating the incremental cost of increasing cumulative production from X1 units to X2 units.

	
	

	Estimating learning rate, 1
	Estimating the coefficient b and the learning rate from two data points.

	
	

	Estimating learning rate, 2
	Estimating the coefficient b and the learning rate from more than two data points.






















	Wright's Learning Curve Model
	
	
	

	
	
	
	

	In Wright's model, the doubling of production results in a decrease in cumulative average cost equal to 1 minus the learning rate. For example, with a learning rate of 80%, cumulative average costs with 2 cumulative units produced will be 80% of the cost of the first unit, and the cumulative average cost with 4 units produced will be 80% of the cumulative average with 2 units produced.

	
	
	
	

	
	
	
	

	Learning rate (e.g, 0.80 for an 80% learning curve)
	
	0.80
	

	
	
	
	

	Resulting equation in the form Y = aX^b,
	
	Y = aX^-0.322
	

	where Y = cumulative average time or cost per unit
	
	
	

	X = cumulative number of units produced
	
	
	

	a = time or cost to produce the first unit
	
	
	

	b = slope of the function when plotted on log-log paper
	
	
	

	   = log of learning rate / log of 2
	
	
	

	   = natural log of learning rate / natural log of 2
	
	
	

	
	
	
	

	You can plug numbers in below to see how it affects total cost, 
	
	
	

	
	
	
	

	Learning rate
	0.90
	
	

	Cost to produce the first unit
	$100
	
	

	Value of b
	-0.152
	
	

	Equation
	Y = 100X^-0.152
	
	

	
	
	
	

	Cumulative Output, X
	Cumulative Total Cost
	Cumulative Average Cost
	Marginal Cost

	1
	$100
	$100
	$100.00

	2
	$180
	$90.00
	$80.00

	4
	$324
	$81.00
	$68.69

	8
	$583
	$72.90
	$61.82

	16
	$1,050
	$65.61
	$55.64

	32
	$1,890
	$59.05
	$50.07

	64
	$3,401
	$53.14
	$45.07

	128
	$6,122
	$47.83
	$40.56

	256
	$11,020
	$43.05
	$36.50

	512
	$19,836
	$38.74
	$32.85

	1024
	$35,705
	$34.87
	$29.57
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	Calculation of average cost of producing X2 units
	
	
	
	

	
	
	
	
	

	This is useful if you want to know if producing and selling X2 units will be profitable. The average cost of producing X2 units can be compared to the price received.
	

	
	
	
	
	

	
	
	
	
	

	Assumed learning rate (e.g, 0.80 for an 80% learning curve)
	
	0.80
	<=== input value
	

	Value for b:
	
	-0.322
	Calculated from input value
	

	
	
	
	
	

	Average cost of producing the first X1 units:
	
	$100
	<=== input value
	

	Value for X1:
	
	10
	<=== input value
	

	
	
	
	
	

	Value for X2:
	
	200
	<=== input value
	

	
	
	
	
	

	Cumulative average cost for producing 200 units:
	
	$38.12
	===> desired answer
	

	
	
	
	
	

	
	
	
	
	

	Variation: You can use the above to find what quantity is needed to reach a given cumulative average cost.
	
	
	
	

	
	
	
	
	

	Target cumulative average cost:
	
	$35.00
	<=== input value
	

	
	
	
	
	

	From here, use Excel's goal seek function to set this cell to 0:
	
	$3.12
	Goal seek this cell to 0.
	

	by changing cell D13.
	
	
	
	

	
	
	
	
	

	Required cumulative production:
	
	
	==> resulting answer when D22 = 0.
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