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E.3 Approaches to Solving Learning Curve Problems
There are three possible approaches to solving learning curve problems: arithmetic approach, loga-
rithmic formula approach, or by using a table of learning curve coefficient values.

Arithmetic Approach
The arithmetic approach is the simplest of the three approaches and is based on the assumption that 
as production doubles, the per unit production time declines by a constant percentage, often referred 
to as the learning rate. Assume that it takes 200 labor hours to produce the first unit of a product 
and that the learning rate for this production process is 70%. Using the arithmetic approach, Table 
E.1 shows the labor hours required to produce the second, fourth, eighth, 16th, and the 32nd unit.

Table E.1 shows that as production doubles, the time required to produce the doubled unit declines 
but by a decreasing margin. The time required to produce the second unit is 60 hours (200 – 140) less 
than the first unit. Similarly, the time required to produce the fourth unit is 32 hours (140 – 98) less 
than the second unit, and so on. This illustrates the behavior of learning curves shown in Figure E.1. 
One major limitation of the arithmetic approach is that it is only suitable for estimating the number 
of hours required to produce the nth unit, where n is a doubled value. This approach cannot be used 
to find the time required to produce the intermediate units such as the third, fifth, or seventh unit. The 
logarithmic approach, which we discuss in the next section, provides the flexibility to estimate the 
time required to produce any unit value of production.

TABLE E.1: Arithmetic Approach to Estimate Learning Curve Effects

nTH UNIT PRODUCED TIME ESTIMATE IN HOURS FOR THE nTH UNIT

  1 200

  2 (200 × 0.70) = 140 

  4 (140 × 0.70) = 98

  8 (98 × 0.70) = 68.6

16 (68.6 × 0.70) = 48.02

32 (48.02 × 0.70) = 33.614

bUnless otherwise stated, in the Examples, Solved Problems, and Problems, fictional company names are 
used.
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Logarithmic Approach
The logarithmic approach uses the following formula to determine the number of direct labor hours 
required to produce the nth unit:

Tn = T1 × nb where

Tn = the time required to produce the nth unit

T1 = the time required to produce the first unit

b = ln (learning rate) / ln (2), where “ln” stands for natural logarithm

To use the formula to determine the time required to produce the nth unit (Tn), you need to know the 
time required to produce the first unit (T1) and the learning rate. Alternatively, to determine the time 
required to produce the first unit (T1), you need to know the time required to produce the nth unit 
(Tn), and the learning rate.

EXAMPLE E.1: Trinity Hospitalb just completed its first kidney transplant, a procedure that took 
40 hours. During the month of May, the hospital has four more kidney transplants scheduled. Based 
on other similar procedures that the hospital has conducted, the hospital estimates that it has an 85% 
learning rate. Estimate the time it will take to complete:
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