this qmations "hat rem:lts in respect to output whm we try to Inwresase the eut-
put from axy instrunmont of fndustry by inoreasing the guantity of the auxiliary
factor or factors aombined with 1t?" As soon &3 any combination begins to give
resul t3 the output will pass through the following phaseat

le The output Will Increase more than preportionally te the inarease
in the awd liary &ctor.

2¢ The outpub will inqreage loss thaa proportfonally to the suxiliary
factor wnd fiually

3. The thut dinl cisdnishe

T™is 43 oalled tho principlo o the iluee stagus.

The problea iliustiateds The effect of trylng to luarease output by
inoreasing the auxiliary facvor is iliustrated by a set of Imaginary combinations.
These data are exhibited in the attached tables The fixed factor is designated as
N and is applied 1a doses of 20 units esche The smuxiliary factor is designated by
Le Thase two faoiors are iken associated in 27 different mombinations. The out-
put resulting from each of thouse cmbinaitions is showm in coluem 1IV. YPor example,
the £1fth combination oonsisting of 20 units of Ns and 6 units of Ls, gives an out~
put of 84. The table shows als0 the proportional and the actual incresase. The
figures in parenthesis indioate the proportional increase and are derived, for any
particular caombination, vy noiing the increase lu the mmber of Ls for that par-
tiocular cambinatlon, ascerteainiing wiwt percont ol the number of Ls In the pre~
ceding combination this increase is, then computing what an equal percent would be.
For example, in cambination 19 there is an inorvose of 2 wnits over that of the
12th, This amounts to au increase of 12.56 If the output had inarsased at the
same rate as the Ls the 13ih combination would huve heen 326 Instead of 312,

The actual increase 1§ also shown in the £ifth colwun. It is cal-
culated by simply subtracting any particular cambination from the product of the
next preceding camvinutioune <hus the 13th combination shows a products of 312
from which is subiracted the output of the 12¢th combdination. This gives 22 as
the actual Increase as compwred with 36 aa the proportional increass.
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question 15 next mm "low does ths avam mmrad in terms of the fixed
factor and the auxiliary faotor baehave?" According to the assumed date the output
in terms of L (average) inareases up to-the 9th combination and then diminishes
to the end. The reason for this is quite obvious. The output is inoreasing
more rapidly (up to the 9th) than the mmber of units of the variadle (Ls) factor.

(Omapere figures in the £ifth colum). From the mlatmnahip of the output to the
Ly 4t must be true thats

l. If for any series of cmmbinations the output is inoreasing more
repidly than the variable or suxiliary factor, the quotient ob-
tained (that is the average) must be inareasing,

2. If for any series of cambinations the output is inareasing but



less rapidly than the number of units of variable factor, the aver-
age must be decreasinge. |
3. I1f for any series of combinations the output is diminishing ab-
solutely while the number of units of the variable factor is in-
creasing the average must be diminishing.

The output in terms of Ms is, of course, differeont than in terms of
Ls because ¥ 1s the fixed factor. In the case of tho Ns the average inareases
wp to the 19th combination and then decreases. From the data presented it 1is
evident thatt |

1. Bach averepe rises durlng & serios of cambinsations, reaches &
maximes in sans one cambination then diminishes for the rest of
the combinations. |

2. The maximum averago combination is different far each factor.

3. The avorage measurad in elther factor (L or E) will be increasing
for avary somiinsation prior to thae 10thy and diminishing for
every camiinatlon after the 19th. For the-intervening combinations
(hotween the 10th and the 19th) the average will be & diminidhing
one m?asumd 11 Ly and an inorossing one measured in Ks (see di-
SLTRE

._ in tha Harsinel Pepdacte T™he attempt to increase output by
inareasing the variable factrr or factors canses changes in the additions to the
output as measured in the variavle fachor. ¥Yor example, in the 13th combination
there is an insrease ir the ouftput of 22 uults over that of the 12th combination.
(512-290-22) This additisza toor placs wlth the addition of 2 unlts of L. The
marginal product of I then is 11 units of proluct, (2222311). The course of the
0of the marginal product of L is imnortant, It begins with 4 in the second com-
bination and increases to 49 in the 5th. (See calumn VIII). Prom the course of
the marginal prodonst of L 1t can be stated that 20r any serias of combinations
the marginal produst of the variable factor will inarsase up to a maximum coming
somewhat earlier than combination at wrich ths iuncreasa in the output becomes less
(measured in Ba) than proportional, then diminishes to the end of the series.

The interoesting point, therefore, is the distiinction which Professor
Taylor makes between the increasing and decreasing marginal product of the vari-
able factor L and the inroeasing and decreasing point where ths marginal proiuct
of the changing factor begins to diminish 1s not the point whers the output,
measured in Ls, changes for a mors to & less than proportional one. The point
where the marginal prodnct, in terms of 18 begins to change, 1. 6., diminish is
the 6th combination {column VIII) while the ecombination at whioch the output
changes from a mors to & less thanm proportional one is the 10th combination.
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Py mbination. In gpening this discussion Professor
faylor makes the following statements “The cost per unit of prodmet for any par-
tioular combimation must be equal to the cost par unit measured in ¥s plus the
coat measured in Lz". Suppose, for exasmple, that in any given cambination the
average output in Ns, tho fixed fastor, is 10 uwnits and that each unit of the
factor costs $1.00, then each umit of product will cost 10¢ ($1.00 = 10) 12

the same output in measured in ka, the variadle factor, gives 20 units for each L,
and 1f each L wnit cost $1.00, then each unit of product measured in Ls will cost
5¢. The totdd cost of & unit of product will be 15¢ (5¢ plus 104¢)

[

It follows from this discussion that the cost per unit measured in



either the two factors must increase as the average measured in either factr
diminishes and the cost per unit will fall as the average measured in elther
factor increases. For axample, if the average output measured in Ns inareaszed
from 10 to 20 units when each N costs $100 then the cost per unit, measured in
Ns will fall from 10¢ to 5¢.

- Migein. girce the average meesured in Ns is increasing from the
gocond cambination to the nineteenth, while that average diminicshsas fr@ the 20%th
on, the cost, measured in Ne, rmst dscllme from the 2th to the 19th combination
and must lcoreass from the 20th on. On thé other hand, since ine avarags, mea sured
in'Ls, inareises up to the nianth combination ani then diminishes to the end, the
opst measured in L3, must also dlminish up the ninth canbination and thereafter

inocrease to the end. Further, zince tts decline iz the average measured in Ls is

‘slow during the first lfew oambinatioms after the ninth, and lnareases rapidly as

it approaches combinasticn 19th, ths cost in Ls rises gloaly. during the sarller
combinations aftar iis niaih aal rapidly during the later ones. In like manner
the cost in Ng, though deolining up to the 19th combimstion, deces this yapldly
only during the girlier ocombinations after 9, glowing up as $t approaches the
turning point at 19.%

Prom ths abovediascusszion, it 1s sasy to ssc how the total cost per
unit, measured in both factors, must Schave. Sines the cost measured in oi thar
factor, diminishez ws to the 9th ocombination, the total cost must also diminish.
In like mannar, tho botal oozt will incroase when ths avemige cost medsured in
both factors incereasos. In short, for any partiocular pair of priees, for Hs and
Ls, we are bound to have ibho following rasul tsil

1. During a shorter or langos saries 0f caabinations, ocost will
dsolina,

Re A loast-0ost cambination will anpear.

Je Juring 2 longer or shoyioer sories, cust will inareass,

"What, now, £3 to bo said with respast to the location of the least-
sost combination? In general, this st dupend on the relative prices of Na and
L. As.we have already saen, the influence o Hs must tend to lowor cost with
every movement toward combination 15, winlile the influence of Ls must tend to in-
crease the cozt with avery movamsnt from 12 towrd 5% I f0liows that the lezst-
cost point will tend to move toward 19 under the influence of Es and toward 9
mder the influence of Lis. Which of thoge opposing forces i1l ontweigh the
other depends upon thelr relative magnitude 0 twe prices which the producer has
to pay for Es and Ls. If We are very cosily, this. will tend to push the least-
cost point toward the 19th combinat jon, and vice-versa. If, for example, Ns
cost 204 each and Lr $1, the cheapvest combination will bo the 11lth, while if
Ns cost §L. each and Ls 407 each, the 17tk cambinetion will be the cheapest.” (129)

CRITICISM: Howhers does Professor Peyler sy, in so many words, that
his least-cost combination is the most profitable ons. However, in seversl places
the meaning 1s cul te clear that he 4068 believe it to be the most profitable com-
bination. He states, on page 151, thet any plant will naturally bs plamned and
bullt on such & scale that when supplyiug its normel output, it will be working
in the least-gcost sombination. 4z & matter of faoct, however, the least-cost

~combination 18 not the most profitable one. From the data gives the most profit-
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sble cambination is the 19th assuming that each factor (Ns & Ls) cost $1.00 each
and that the product will sell for $1.00 per unit. The 14th combination is in-

dsed the lemst—cost one having & c0st per umit of .122¢. The net retum, however,
is only $290. The 19th cambination has a cost of 16¢ tut give the largest net re-



