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WHAT IS THE EXPERIENCE CURVE? 

Reduced to itt essential the Experience Curve, sometimes called the learning or improve- 
ment curve, is based on the theory that each time the total quantity of unfts produced is doubled, 
the hours or cost to produce the last unit of this doubled quantity will be reduced by a constant 
percentage.    A 20% decrease in the effort to produce double quantities is referred to as an 80% 
slope, a 15% decrease as an 85% slope, and so on. 

Suppose, for example, that a contractor operates on an 80% experience curve, he is manu- 
facturing a new item, and that it took 100 direct man-hours to produce the first unit.    If production 
follows an 80% experience curve, the second unit will take only 80 hours to produce.    Likewise, 
Unit Number 4 should take only 64 hours, or 80% as much time as Unit Number 2.    This process 
continues on to the 8th, 16th, 32nd unit, etc.    Figure 1 illustrates this example. 

One might think it unreasonable to expect this time reduction to go on indefinitely since it 
would appear at first glance that the time to produce a unit would get exceedingly small very fast, 
but such is not the case.    The quantity of units must be doubled in order to get this 20% decrease 
in production time, so that although the time required to produce a unit steadily decreases, the 
quantities necessary to gst these reductions in time rapidly approaches an infinitely large number. 
This is also illustrated in Figure 1. 

The pattern of the Experience Curve is hyperbolic when drawn on arithmetical graph paper 
and is a straight line when drawn on iocarithmic (log-log) paper.    It is represented by the formula 
Y = AX*. 

Some of the factors that contribute to the decline of the unit cost as cumulative production 
increases are: 

1. Workers become more familiar with the job due to repetition. 

2. Development of more efficient tools and machines. 

3. Improvement in organization and management. 

4. Solution of eng1 eering problems. 
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SOLUTION OF THE EXPERIENCE CURVE USING EMPIRICAL DATA 

Th« Experience Curve data, as drawn on arithmetical graph paper (Figure 1), forms a hyper- 
bolic curve, and is very difficult to extrapolate or forecast upon.    Another disadvantage of the 
arithmetical graph paper is that it is difficult to plot a large number of units.    For these and other 

reasons, it has been found more convenient to use logarithmic (log-log) graph paper. 

One of the major differences between arithmetical graph paper and the log-log paper is that 

log-log paper is constructed so that the distances between double quantities are equal.    It is for 
this reason that the experience curve follows a straight line on log-log paper.    Therefore, log-log 

paper has two prime advantages.    First, the experience curve becomes a straight line and can 
therefore be extended to any amount with the use of a straight-edge.   Second, a large number of 

units can be plotted on one sheet of log-log paper since higher numbers are "squeezed" together, 

both horizontally and vertically. 

Figure 2 illustrates the Experience Curve plotted on log-log paper.    The same data is used 
as in Figure 1.    This improvement over the arithmetic plot and its simplicity is of great advan- 

tage to the analyst. 

From analysis of empirical data, it has been found that the Experience Curve could be ex- 

pressed by the .equation: 

Y = AXB Eq.   (1) 
or 

Log Y - Log A + B • Log X Eq.   (2) 

The mathema !cal method of fitting actual data ^o the equation Y = AX to determine the 
experience curve slo is called log-log least squares regression. The following two equations 
are the least squares solution for the slope exponent (B) and the theoretical unit number one (A) 
man-hours (or cost). 

N • £(Log X • Log Y)   -   KLog X) ■ S(Log Y) (3) 

N • KLog X)   -   KLog X) • S(Log X) ^ 

I(LogY)-B    ■   KLogX) 

N 

Where:    Y  ■ Man-hours (of cost) to produce unit X 
X ■» Unit number corresponding to Y 

N = Number of actual points of data 
A ■ Theoretical man-hours (or cost) TO produce unit No. 1 
B = Exponent of Experience Curve Slope 

NOTE:    B will be negative for all slopes below 100%. 

Table I can be used in conjunction with B to determine the experience curve percentage 
slope value. If B is outside the range of the table or the table is not available, application of 

Equation 5 will convert the slope from an exponent to its percentage value. 

% Slope = 2Bx 100% Eq.   (5) 



At it often happens, data may be collected in lot quantities rather than the individual unit 

data.   When this happens, it is necessary to determine the Algebrai.c or "True" lot mid-point (K ) 
before solving Equations 3 and 4.   This can be done either by using the Experience Curve Factor 
Tables (Table III) or applying Equation 6. 

In both cases, it is necessary to estimate the slope of the experience curve.    This can be 

done by either graphing the data on log-log paper and approximating the slope with a ruler, or 
using Equation 3 and substituting the "arithmetic" lot mid-point for X.    Having determined an 

approximate B, Equation 6 or the table may be used.    The lot mid-point equation Involves a con- 
siderable amount of calculation, so it is more advantageous to use the tables where possible. 

K-r—<"> • ^B)—r* Eq. (6) 
L{L + .5)' + -   -   (F-.5)—J 

Where:    B ■ Approximate exponent of experience curve slope 

N ■ Number of units in lot 
F ■ First unit in lot 
L = Last unit in lot 

K ■ Algebraic or "True" lot mid-point 

The Experience Curve Tables (Table III) may be used to determine the Algebraic lot mid- 
point for each lot in the following manner: 

1. Locate the approximate slope of the experience curve in the tables. 

2. Locate the Cum Total factor for the last cumulative unit of the lot. 

3. Locate the Cum Total factor for one less than the first cumulative unit of the lot. 

4. Subtract this Cum Total factor from Cum Total factor of last unit in lot and 
divide result by total number of units in the lot. 

5. Look up this figure in the Unit Factor Column for the same slope. 

6. Having located the factor which is closest, look across to the unit number which 
corresponds to this factor.    This unit number is the Algebraic or "True" mid-point (K ) of the lot. 



EXAMPLES OF EXPERIENCE CURVE CALCULATIONS USING EMPIRICAL DATA 

GIVEN: 4 points of dato: 

1.. Average DMH for Lot »2 (units 12 through 100) = 5,100 DMH/Unit. 

2. Average DMH for Lot »3 (units 101 through 200) . 2,700 DMH/Unit. 

3. Average DMH for Lot #5 (units 301 through 400) = 1,800 DMH/Unit. 

4. Average DMH for Lot «6 (units 401 through 550) .  1,500 DMH/Unit. 

I. Compute: 

A. Percent slope of dato. 

B. Theoretical man-hours for Unit #1. 

II. Compute by formula method and by use of tables: 

A. Projected man-hours for Unit #1,000. 

B. Algebraic (true) lot mid-point for Lot #7 (units 551 through 700). 

C. Average man-hours per unit for Lot 117. 

D. Projected total man-hours for Lot #7. 

E. Unit man-hours for Unit #700. 

F. Cumulative average man-hours for Unit #700. 

III. Plot Experience Curve. 

NOTE:    Answers derived from the Experience Curve Tables will differ slightly from answers de- 

rived through calculations because the Experience Curve Factors are applicable to 

specific slopes (i.e. 80%, 82%, 90%, etc.) while calculated slopes usually apply to frac- 

tional parts of slopes (i.e. 80.1%, 82.3%, 90.5%, etc.) 



I.   To find the percent slop« and the theoretical man-hours for Unit #1: 

A.    Determine the true lot mid-points for each lot by us.. 3 the Experience Curve Factor 
tables. 

1. Estimate an approximate percent slope for the curve.   (Plotting the data on Log-Log 
paper it their Arithmetic lor mid-point indicates an approximate slope of 70%.) 

2. Use Procedure #12 (Reference page 20) to determine the mid-point. 

Last unit in lot #100 
Last unit in preceding lot - #  11 

Number of units in lot #2 89 

True lot mid-point ■   (#45) 

17.79070759      Cum Total Factor 
5.22292805      Cum Total Factor 

12.56777954 

.14121101       Unit Factor 

200 
100 

25.48201299 
17.79070759 

100 7.69130540 e .07691305 

400 
300 

36.25963153 
31.34231043 

100 4.91732120 

(3$ .04917321 

550 
400 

150 

(473) 

42.56801558 
36.25963163 

6.30838395 

.04205589 

B.    Having determined the Algebraic lot mid-points, use Equation 3 to determine the B Factor 
of the curve, and Equation 5 to determine the percent slope (Reference Computation Form, 
page 9). 

B _ n ; KLog X • Log Y)   -   £(Log X) • KLog Y) 

n-KLog X)2   -   (X(Log X))2 
Eq.   (3) 

B 
4 . (30.329278)   -   (9.035252J • (13.570298) =  -1.293950 

4 .(21.038377)   -   (9.035252) •( 9.035252) "    2.517729 

B = -.513935 

% Slope = 2'x 100% 
Log (% Slope) = B • Log (2U Log (100) 

= (-.51395) • (.301030) + 2.000000 
= 1.845290 

% Slope   =[70.031%! 

Eq.   (5) 



C.    Use Equation 4 to calculate A, the theoretical man-hours for Unit #1. 

A . *Log V)   -   B • KLog X) 

N 

i      A      13.570298   -  (-.513935) • (9.035252)     , „-,,„ Log A = ——————————^—^ - 4.553457 
4 

A =135.76^ man-hour«! 

D.    Since Equation 3 and 4 involve numerous logarithmic summations, Form I   (Production 
Experience Curve Calculations) should be used for tabulation and computation of the Experience 
Curve.    Also, Table I (Experience Curve Exponents) should be used where possible to determine 
the percent slope instead of Equation 5. 
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II.    To mole» th« reouif d proiections by i;»e of Tobl«»: 

A.    To calculata the projected man-hours for Unit 11000, use Procedure #1 (page 17). 

Unit factor far Unit »1000 .02859436 
Man-hours far Unit #1 x   35,765 

Man-hours for Unit »1000 =      1023 

S.    To compute the Algebraic lot mid-point of Lot »7, use Procedure »12 (page 20). 

Last unit in lot 700 

Lcist unit in preceding lot      - 550 

Number of units in lot 150 

True lot mid-point =   (623) 

48.03871870      Cum Total Factor 

42.56801558      Cum Total Factor 

5.47070312 

.03647135      Unit Factor 

C. To compute the averag   -nan-hours per unit for Lot »7, multiply the unit factor of the 
algebraic lot mid-point by the man-hours to produce Unit »1. 

Unit factor of true lot mid-point .03647135 

Man-hours to produce Unit »1 x  35,765 

Average man-hours per unit for Lot »7 =      1304.4 

D. To compute the total man-hours of Lot »7, multiply the average man-hours per unit of the 
lot by the number of units in the log. 

Average man-hours per unit of Lot »7 1304.4 
Number of units in lot x   150 

Total man-hours in lot =   195,660 

E. To compute the man-hours required for Unit »700, use Procedure »1  (page 17). 

Unit factor for Unit »700 .03435491 
Man-hours for Unit »1 x   35,765 

Man-hours required for Unit »700 ■     1,229 

F. To compute the cumulative average man-hours required for 700 units, use Procedure »2 
(page 17). 

Cum Average factor for Unit »700 .06862674 
Man-hours for Unit »1 x   35,765 

Cum Average man-hours required for 700 units =     2,454 

10 



I!.   To mole th« rtgulrggj proi«ction« by u«* of equqtioni; 

A. To calculate the projected man-hours for Unit 11,000, use Equation 1. 

Y - AX" Eq.   (1) 
Log Y - Log A+ B-Log X Eq.   (2) 

- Log (35,765) + {-.513935)- Log (1000) 
- 4.553457 + (-.513935) (3.000000) 
- 4.553457 - (1.541805) » 3.011652 

Y » 1^027 DMH for Unit miOGO 

B. To compute the Algebraic lot mid-point of Lot #7, use Equation 6. 

r     (N) . (iH-B)      i" _  ... 
K ■ L(L + .5)—  -  (F-.5)—J Eq-  (6) 

 i 

- r (150) • (.486065) T " 513 

= L(700.5)-','6O#s - (550.5)-4M048J 

13935 

Log c, . (.486065) • Log 700.5 • (.486065) • (2.845408) - 1.383053 
c, = 24.1575 

Log c, = (.486065) • Log 550.5 = (.486065) • (2.740757) = 1.332186 
ca = 21.4875 

c, - c2 = 2.6700 

L 2.6700J L J 

.      „     Log (27.3070)      1.436274     , __ 
Log K = —*  ■ = 2.794660 

.513935 .513935 

K = 623.25 = Lot mid-point for Lot »7 

11 



C.    To compute the average man-hour per unit for Lot #7, use Equation 1, substituting K 
(computed above) for X. 

Y = A- XB Eq.   (1) 
LogY = Log A + B •  Log X Eq.   (2) 

= Log (35,765) + (-.513935) • Log (623.25) 
= 4.553457+ (-.513935) • (2.794660) n 3.117183 

Y =  1310 = Average man-hours per unit for Lot #7 

0.    To compute the total man-hours of Lot fl, simply multiply the average man-hours per unit 
of the lot by the number of units in the lot. 

YT = Y • N 
= (1310) • (150) = 196,500 = Total DMH in Lot #7 

E. To compute the man-hours for Unit #700, use Equation 1. 

Y = A- XB Eq.   (1) 
Log Y = Log A + B •  Log X Eq.   (2) 

= Log (35,765) + (-.513935) • Log (700) 
= 4.553457 + (-.513935) • (2.845098) 
= 3.091298 

Y = 1234 = MAN-HOURS for Unit #700 

F. To compute the cumulative average man-hours for 700 Units, compute the algebraic mid- 
point, K, for the unit range 1 through 700; then use Equation 1, substituting K for X. 

K = 
(700) • (1 + 3) a 

_(700.5),+B   -   (.5),+8 

K = 182.2 

Y = / \. XB 

=   [14.513407] ' • Eq.   (6V 

Eq.    (1) 
Log Y = Log A + B • Log X Eq.   (2) 

= Log (35,765) + (-.513935) • Log (182.2) 
= 4.553457 + (-.513935) • (2.260548) 
= 3.391682 

Y  = 2464 = Cum Average man-hours for Unit #700 

12 



III.    To Plot the Experience Curve; 

A. Plot on log-log pcper any two or more calculated points (e.g. Units 1, 700,1000) for the 
unit man-hour curve and connect these points by a straight line.   All calculated points should 
fall on the some straight line. 

B. Plot input data at their true lot mid-points. 

C. Plot projection for Lot #7 at the true lot mid-point. 

D. Figure 3 illustrates the plotting of the Experience Curve. 

NOTE OF CAUTION: 

It should be noted that the Experience Curve as a forecasting technique requires careful 
and intelligent usage, and that the results obtained must, of necessity, stand up to the scrutiny 
of sound judgment. 

13 
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DEFINITION OF TERMS: 

1. Exp«ri«nct Curv« - Ar« curves that can represent the following: 

a. The unit direct man-hours (or cost) of each unit, 

b. The cumulative average man-hours (or cost) per unit of all units through a specific 
unit number, or 

c. Cumulative total man-hours (or cost) of all units produced through a specific unit. 

2. Unit Man-Hours (or Cost) - The total direct labor hours (or cost) used to complete any 

specific unit. 

3. Cumulative Total Man-Hours (or Cost) - The total man-hours (or cost) for all units pro- 

duced through any given unit number. 

4. Cumulative Average Man-Hours (or Cost) - The average man-hours (or cost) per unit for 

all units produced through any given unit number (i.e. Cumulative Total Man-Hours (or Cost) di- 

vided by given unit number). 

5. Lot - A group of consecutive units designated by the first and last unit of the group. 

6. Average Unit Mon-Hours (or Cost) of a Lot - Total man-hours to produce the lot divided 

by the number of units in the lot. 

7. Arithmetic Lot Mid-Point - Arithmetical center of lot.   (Example:   Lot of 100 Units be- 

ginning with Unit 51 and ending with 150; Arithmetical Lot Mid-point - (51 + 150)/2 - 100.5.) 

8. Algebraic Lot Mid-Point - Sometimes referred to as "Computed" or "True" lot mid- 
point. The unit which corresponds to the Average Unit Man-Hours (or Cost) of the lot. Desig- 

nated by the letter K. 

9. % Slope of Curve - A percent figure which represents the steepness of the experience 
curve.    This percent represents the value of each doubled production quantity in relation to the 
previous quantity.    For Example:   With an experience curve having a 75% slope, the value at unit 

number two is 75% of number one; number four is 75% of number two; number one-ihousand is 75% 
of number five hundred.    Represented by the formula % Slope = 2    x 100%, where B is the expo- 

nent of the slope. 

10. Exponent - The "B" factor of the slope.    Represents the slope or tangent of the loga- 

rithmic curve. 

11. Unit Number One Man-Hours (or Cost) -  The total man-hours (or cost) expended to com- 
plete the first unit.    Designated by the letter A. 

12. Unit Curve • A line drawn on a graph connecting points representing the individual 

man-hours (or cost) of each unit.    Represented by the equation:   Y  = AX   . 

15 



13. Cumulotiv Avrog« Curve - A line drawn on a graph connecting points representing 
the cumulative average man-hours (or cost) through each successive unit. Represented by the 
equation:   Y .(ln

} AXa)/H. 

14. Cumulative Total Curve - A line drawn on a graph connecting points representing the 
cumulative total man-hours (or cost) through each successive unit.   Represented by the equation: 
CT = S1; AX8 = N • 7. 

15. Experience Curve Factors - Decimal figures, in Table III, which are used to calculate 
the various man-hour (or cost) values on the different experience curve slopes. 

a. Unit Factor - On any given experience curve the Unit Factor at a specific unit 
number, multiplied by the man-hours (or cost) at unit number 1, will give the unit man-hour (or 
cost) of that specific unit. 

b. Cumulative Average Factor - On any given experience curve, the C. A. Factor at a 
specific unit number, multiplied by the man-hours (or cost) at unit numt   r 1, will give the cumu- 
lative average man-hours (or cost) of that specific unit. 

c. Cumulative Total Factor - On any given experience curve the Cumulative Total 
Factor at a specific unit number, multiplied by the man-hours (or cost) of all units through that 
specific unit. 

16. Experience Curve Extension Factors - Decimal figures which are used to extend the 
Unit Curve Factor beyond the range of the tables.    Table II contains the extension factors for the 
various slopes.    This factor multiplied by any unit curve factor will give the unit factor for a unit 
ten times as large. 

16 



PROCEDURES FOR THE USE OF THE EXPERIENCE CURVE FACTOR TABLES 

The following will illustrate the methods by which the experience curve factor tables may 
be used to solve almost any type experience curve problem. An 80% slope is used in the exam- 
ples below. 

1. How to determine the cost for a specific unit, given the cost of the first unit. 

The Cost for a specific unit can be found - by MULTIPLYING the Cost of Unit *1 by 
the UNIT Factor of the desired unit. 

EXAMPLE:    Find the cost of the 1000th unit, using a number one unit of 2,000 dollars 
and an 80% Exoerience Curve. 

UNIT Factor Unit 11000 .10819712 
Cost of #1 Unit x $2,000 

Cost of Unit «1000 -     $216 

2. How to determine the cumulative average cost per unit, given the cost of the first unit. 

The Cumulative Average Cost of a given number of units can be found - by MULTI- 
PLYING the Cost of Unit «1 by the CUMULATIVE AVERAGE factor of the desired 
number of units. 

EXAMPLE:   Find the Cumulative Average Cost per unit for 1000 units using a number 
one unit of 2,000 dollars and an 80% experience curve. 

CUM AVG Factor for Unit »1000 15867092 
Cost of #1 Unit x $2,000 

CUM AVG Cost for first 1000 units =     $317 

unit. 
3.   How to determine the total cost for a given number of units, given the cost of the first 

The Total Cost for a given number of units can be found • by MULTIPLYING the Cost 
of Unit #1 by He CUMULATIVE TOTAL factor of the desired number of units. 

EXAMPLE:    Fi«d  ne Cumulative Total Cost for 1000 units, using a number one unit 
of '5,000 dollars and an 80% experience curve. 

CUM TOTAL Factor for Unit #1000 158.67092133 
Cost of #1 Unit x $2,000 

Total Cost for first 1000 units =     $317,342 
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4. How to determine the total cost for a lot of units between two specific cumulative unit 
quantities, given the cost of the first unit. 

The CUM TOTAL Factor of the last unit in the lot MINUS the CUM TOTAL Factor of 
the unit just prior to the first unit in the lot MULTIPLIED by the cost of Unit #1 equals 
the Total Cost of the lot. 

EXAMPLE:    Find the total Cost of a Lot of 100 units starting at Unit #901 and ending 
with Unit #1000, with a Unit »1 of $2,000 and an 80% Experience Curve. 

CUM TOTAL Factor for Unit #1000 158.67092133 
CUM TOTAL Factor for Unit #900 (901 - 1) 147.67076492 

=    11.000 5641 

Cost of Unit #1 x   $2,000 

Total Cost of Lot (units 901 -1000) = $22,000 

5. How to determine the overage cost per unit for a lot of units bet» »en the two specific 
cumulative unit quantities, given the cost of Unit #1. 

The Average Cost per unit for a lot can be found • by DIVIDING the Total Cost of the 
lot (found in Example #4) by the number of units in the lot. 

EXAMPLE: Find the Average Cost per unit of a lot of 100 units starting at Unit #901 
and ending with Unit #1000, with a Unit #1 of $2,000 and an 80% Experi- 

ence Curve. 

Total Cost of Lot (found in Example #4) $22,000 
Number of Units in Lot -r   100 

Average Cost per Unit of the Lot =    $220 

6. How to determine the cost of Unit #1. given the cost of a specific unit. 

The Cost of Unit #1 can be found - by DIVIDING the Unit Cost of any specific unit by 
the UNIT Factor for that specific unit. 

EXAMPLE: Find the Cost of the first unit, given a Cost of $541 for Unit #1000 on an 

80% slope. 

Cost of Unit #1000 $541 
UNIT Factor for Unit #1000 ^.10819712 

Cost of Unit #1 =       $5,000 

7. How to determine the cost of Unit #1, given the cumuiotive overage cost through o 
specific number of units. 

The Cost of Unit #1 can be found -  by DIVIDING the Cumulative Average Cost at any 
specific unit by the CUM AVERAGE Factor for that specific unit. 

18 



EXAMPLE: Find the cost of the first unit, given a Cumulative Average Cost of $476 
through Unit »1000 on an 80% slope. 

Cumulative Average at Unit »1000 $476 
CUM AVG Factor for Unit #1000 j; .15867092 

Cost of Unit »1 .       $3,000 

k 

8. How to determine the cost of Unit »1, given the cumulative total cost through a speci- 
fic number of units. 

The Cost of Unit »1 can be found - by DIVIDING the Cumulative Total Cost at any 
specific unit by the CUM TOTAL Factor for that specific unit. 

EXAMPLE:    Find the Cost for Unit »1, given a Cumulative Total Cost of $476,000 
through Unit »1000 on an 80% slope. 

Cumulative Total Cost at Unit »1000 $476,000 
CUM TOTAL Factor for Unit »1000 -=- 158.67092133 

Cost of Unit »1 . $3,000 

9. How to determine the cost of Unit »1, given the total cost of a lot of units between two 
specific cumulative unit quantities. 

The Cost of Unit »1 can be found - by DIVIDING Total Cost of the Lot by the differ- 
ence between the CUM TOTAL Factor of the unit at the enH of the lot and the CUM 
TOTAL Factor of the unit just prior to the first unit in the lot. 

EXAMPLE:    Find the Cost of Unit »1, given a Total Cost of $22,000 for a lot of 100 

units starting at Unit »901 and ending with Unit »1000 on an 80% Experi- 

ence Curve. 

CUM TOTAL Factor for Unit #1000 158.67092133 

CUM TOTAL Factor for Unit #900 (901 -1) 147.67076492 

Total Cost of Lot $22,000 -H    11.00015641 

Cost of Unit ih = $2,000 

10.   How to determine the cost of Unit #1, given the average cost per unit of a lot between 
two specific cumulative unit quantities. 

The Cost of Unit »1 can be found - by MULTIPLYING the Average Cost per unit by 

the number of units in the lot to determine the Total Cost of the Lot and following the 
procedure in Example »9. 

EXAMPLE: Find ihe Cost of Unit #1, given an average cost of $220 per unit for 

a lot of 100 units starting at Unit »901 and ending with Unit »1000 on an 

80% Experience Curve. 

Average Cost per Unit $220 

Number of Units in Lot x  100 

Total Cost of Lot $22,000 

(From Example #9) -r 11.00015641 

Cost of Unit #1 $2,000 
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11. How to determin» the Jb«t for o specific unit which is beyond the ronge of the tobies. 

The Cost for a specific unit which is beyond the range of the tables can be found by - 
MULTIPLYING the Experience Curve Extension Factor by the Unit Factor for a unit 

one-tenth the desired value; then MULTIPLYING this value by the cost of Unit #1. 

EXAMPLE:    Find the cost of the 6,000th unit using a number one unit cost of $2,000 

and an 80% experience curve. 

Unit Factor for Unit #600 .12753666 

Extension Factor for 80% curve x .47650990 

Unit Factor for Unit #6000 .06077248 

Cost of Unit #1 x $2,000 

Cost of Unit 16000 = $121.54 

12. How to determine the Algebraic mid-point of a lot. 

The Experience Curve Tables (Table III) may be used to determine the Algebraic lot 
mid-point for each lot in the following manner: 

a. Locate the approximate slope of the experience curve in the tables. 

b. Locate the Cum Total Factor for the last unit number of the lot. 

c. Locate the Cum Total Factor for one less than the first unit number in the lot. 

d. Subtract this Cum Total Factor from Cum Total Factor of last unit In lot and divide 

result by total number of units in the lot. 

e. Look up this figure in the Unit Factor Column for the same slope. 

f. Having located the factor which is closest, look across to the unit number which 
corresponds to this factor.    This unit number is the Algebraic or "True" mid-point 

of the lot. 

EXAMPLE:    Find the Algebraic (True) lot mid-point of a lot whose unit range is #101 - 

#1000, using an 80% Experience Curve. 

CUM TOTAL Factor for Unit #1000 158.67092133 
CUM TOTAL Factor for Unit #100 32.65081072 

126.02011061 
Number of units in lot -r        900 

UNIT Factor for true lot mid-point .14002235 
True Lot mid-point =      #449 
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TABLE   I 

EXPERIENCE   CURVE   EXPONENTS 

SLOPE .0 .1 .2 .3 .«» .5 .6 .7 .8 .9 

50 
51 
52 

U 
II 
11 
59 

60 
61 
62 

12 
S 
II 
69 

JO 
71 

II 
51 n 
79 

0 
1 

82 
83 
8U 

II 
U 
89 

JO 
91 
92 
93 
9«» 

95 
96 

II 
99 

1.000000 „997117 fc3?«»2'»1 ^991371  
.971'»31  .968605 .96578«» T962969 .9601 
.9*»3M6 .9U06i»| .937878 .935117^32361 

15936 .913216 .910502 .907792 V|05088 
' 969 .886300 .883635 .880971^078321 

5645__t9fl2Z9i .9299 
.957356 .95^557 .951761» .9U8976 .9U6I91» 
.929611  .926865 .92M25 .921390 .918660 
.902389 .899695 .§97006 .89<»322 .8916U3 
.875672 .873027 .870387 .867752 .865122 

JMifcfl JfctahJ 4Nt^SJ Jjklhii .fl^SQHn 

.785875 .783390 .780909 .778532 .775960 

.761213 .758770 .756331  .753896^751*65 

.736966-.Z3i»563.-.7J2lfiL 

.823677 .821126 .818579 .816037 .8l3i»99 

.798366 .795859 .793357 .790859 .788365 

.773(91 .771027 .768568 .766112 .763660 
...JW038 .7U6616 .7'»«»197 .7'»1783 .739172 

.736966-.Z3J>563..^73216S .7297/0 .777^79 

.713119 .710756 .708396 .70Mi»1 .703609 

.689660 .687335 .68501«» .682696 480382 

.666576 .664288 .662003 .659723 .657M»5 

.6i»3856 .6«»160U .639355 .637.109 .63^7. 

.599^62 .597278^595097 .592919 .5907«»5 

.577767 .575615 .573«»67 .571322 .569179 

.556393 .55M73 .552156 .5500«»2 .5«»7932 

.535332 ,5332«»2  .531156 .529073 .526992 

.mm .722610 . 

.7013<»2 .698998 . 
765 . 

7>rm?      7I7«C7     7ICMM 
696658 .W*n\   .69198 
673«»63 .67111«» ,668' .678072 .6757«. - ._    T  ._   

.655171 .652901 .650635 .6l»8372 .6«»6n2 

.632629 .63039«! .628162 .62593«» .623710 

.610«»» .608712 .fiOflMS ^fliafcO .60165(1 

.58857«» .586U06 .58«»2«»1 .582080 .579922 

.iijMl .56U905 .562772 »56Q6«»3. .558516. 

.5^82«» ,5*3219 .5U1618 .539519 .53752«» 
^52M915 .5228M .520769 .518701 .516636. 

.i1*573^S12il|.^1J0Ji57 .SOfi'tQj .5Q6»3    dflfcjOS .502260 .500218 .«»98179 .«t^l«»? 

.'♦9U109T592078  .U9005lT«l88026 .I»8600U    .l»83985  .U8I968 .U799S5 .'♦/79«»'4  .U75936 
  .JÜ9«»7 .'♦6l95B_„!»59973 .«»SZSgo .«»56009 

.«»«»2222 .M»0263 .«»38307 .<»3635i» 
.JHk6M .«»22752-^'»20820 ,«116890 .«»16962. 

.«»73931 .«»71929 .U6992? .«»67932 .«»65938 

.i»5'»032 .«»52057 .«»50081» .«»«»Ö1I5 .«»«»61U8 

.1»3«»«»03 .<»32U5* .«»30509 .«»28566 Jt2662S 

.Uficm MiiiS JdUäS -«»Qo^?« Mim ^^l ««»^«n Jtfli63S aaSflifl -«»7«7« 

.395929 .39'»032 .392137 .3902'»5 .388355 .386U68 .38U58U .382701   .380822   .i763kU 

.377070 .375197 .373327 .371WO .369595 .367732 .365871 .36«»013 .362158 .360305 

.iSBkih .356606 .35«»759 .352916 .35107* .3'»9235 .3*7399 .3*556* .3*3732  .3*1903 

.3*0075 .338250 .336*28 .33*607 JJL327fll..^3309Il., 129160 .3271*8 .325539 .323733 

.121928 «ni?6 .^iH«* .m^a   "*7" ailSlS aiUtM JD33S3 JUI2SI3 aQUflB 

.30*006 .302226 .300**8 .298673 .296899.295128 .293359 .291592 .289827 .288065 

.28630* .28*5*6 .282790 .281036 .27928* .27753* .275786 .27*0*1   .272297 .270556 

.268817 .267079 .2653*5 .263612 .261881 .260152 .258*25 .256700 .25*978 .253257 

.251539 .2*9822 .2*8108 .2*6395 .2**685 _.2*2977 ,2*1270 .239566 .23786* .23616* 

.21**65 .232769..211075 2?<na? .1776*7 .226001. .??U<17 ■?7?fe^ .liana .wno 

.217591 .215915 .21*2*0 .212568 .210897.209228 .207561 .205896 .20*233  .202572 

.200913 .199255 .197600 .1959*6 .19*295 .1926*5 ,190997 .189351  .187707 .186065. 

.18**2* .182786 .1811*9 .179515 .177882 .176251 .17*621 .17299* .171368 .I697U5 

.168123 .166503 .16*88* .163268 .161653 .160C';0 .358*29 .156820 .155213 .153607 

. 152003 ,150*01. .1*8801 .1*7202 .ih^feos .lUhoio .ik7Uii .iunfl?fc 039236 -i^fcUB 

.136061  .13**77  .13289* .131313 .12973* .128156  .126580 .125006 .123*3* .121863 

.12029* .118727 .117161 .115597 .11*035 .112*25. .110916 .109359 .107803... 1062*9. 

.10*697  .1031*7   .101598 .100051   .098505 .096962   .095*20 .093879  .0923*0  .090803 

.069267 .087733  .086201 .08*670 .0831*1 .08161* .090088 .07856'» .0770*1  .075520 

.07*001 ,022*83 .,070966 JK9M51 ,067919 .066*27 .06*917 .061*09 .061902 .060^97 

.05889* .057392   .055891   .05*392  .052895 .051399  .0*9905  .0«»8*12 .0i»6321   .0*5'«31 

.0*39*3 .0*2*57  .0*0972  .039*88 .038006 .036526 .0350*7 .033569 .03209* .030619 

.0291*6  .027675   .026205  .02*737  .023270 .02180*  .0203*0 .OI8878 .017*17  .015958 

.01*500 .0130*3   .011588  .01013«» .008682 .007232   .005782 .00*335 .002888 .001MO 

The figures In the above table reoresent the negative learning curve 
exponent "B"  in the equation Y-AXB 



TABU II 

BXPBRIBNCE CURVE BXTBNSION FACTORS 
(4000 - 40,000) 

BXTBNSION 
iLOPB FACTOR 

50 .1000000 
51 .1067995 
52 .1139157 
53 .1213568 
54 .1291312 

55 .1372472 
56 .1457131 
57 .1545375 
58 .1637287 
59 .1732953 

60 .1832460 
61 .1935892 
62 .2043338 
63 .2154883 
64 .2270617 

65 .2390626 
66 .2515000 
67 .2643827 
68 .2777197 
69 .2915199 

70 .3057925 
71 .3205464 
72 .3357908 
73 .3515348 
74 .3677877 

EXTENSION 
SLOPE FACTOR 

75 .3845586 
76 .4018568 
77 .4196917 
78 .4380726 
79 .4570088 

80 .4765099 
81 .4965852 
82 .5172444 
83 .5384969 
84 .5603524 

85 .5828204 
86 .6059106 
87 .6296328 
88 .6539965 
89 .6790117 

90 .7046880 
91 .7310355 
92 .7580638 
93 .7857830 
94 .8142029 

95 .843i336 
96 .8731851 
97 .9037673 
98 .9350905 
99 .9671647 

UM BXTBN8I0H FACTORS ■ultipliad by any UNIT FACTOR will give the 
UNIT FACTOR for a unit tan tlaea a« larga. 
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