
~ P9. In c1evelop11'1gthe theory of least cost Professor ~lor starts W11b
this question, "\Ihat reaults 111res,peot to output when .. try to increase the out­
,.11 trClll aXV ius trt2;2cnt of 1nd.ustry lrJ in areas!ng the q1ll'&1lt1ty ot ~ ... 111&17
faotor or faotol"l oomb1lle4 wi th 1t?" A.s 80011 as a1\1 0_111&1I10n 'beg1n8 to give
:resulu the outpu.t will pason through tho) t'ollowlng phases.

1. !he output tAll 1uJrease more tan pNpOrtlonaU,y to tihe lnarea ••
1n ~ a'\tUlla.rl £aotor.

a. !'he OU'ipu4,;":flll :tno.r&<3.&o1 CI1:~ thr.m pro~oJ'tJ"OMu., to the -_111&17
taotor W1d £ i.ualq

3. !he output 7L.l clmiI ..1sh ..

f.b11 II caned thG pr1nc1plo 01 the t:w:ue i.>ta.gou.

!he problmll ~UlU.-;4-atO~' ~e etteot of trying to lnaroeaae ou1pclt by
1noreal!ng tho alZl:111a1tytau_Ol" is i1lustrateJ. by a set of oomblD&tlons.
!hese data are uhibl~ 111tha atu.ehed table. !b4 f1Xed faotor i. d.•• lgD&ted as
I aDd 1s appl1ed. 14 doses of 2) un1 is e&Q1'h !l!h. 1L'U111ary factor 18 deaisaated by
It. !hese t\'IIOfaO);c»"8 aN U1en assoclated in .1/1 d1f'tel'ent .... b1natlona. !he out­
ptlt J'esul tlng tram each ot 'Ciheae o_binat1ona is shoe in 001'llm IV. 1'01" exemp1••
the titth oombi:naUon uons18ti.ng at 8) un1ts Of .a a.D1 6 unl t8 of' La. gives an out­
ptlt ot 84. !he table Bhows aJ.eo the proportional and the aotual increase. !he
f'igares in paren:tbests 1nd1oa1ie 'ti~. proportional increase and are derived, f .. a1\1
partloulaJ' ocmblnatioll., '01 noUng the inoreaBe 111.the :uamber of La tor that par­
Uca.lar oCJJlb1nation, atfo~rt&.1nlng wlJa.tperoont ot the 11'GD1berot 1.8 111 the pre­
ceding oomb1natlon this increase 18, then COlIQ;'JUtlngwba:t an equal pa-oent 'WOuldbe.
Jor example, In ocab1.uatlon 13 there is an inot'ttade of 2 un1 ts over that ot tbe
12th. !his amun.t8 to ,an increase of 1.2... It the outpat bad 1ncreased at the
SIIle rate as the 1.8 the 13th combi.uation would baTe bee 326 instead ot' 312.

!l!heactual iuOl'eastf is alae shown in the f'-1ith oolumn. It 1s QD.l­
cl2lated by simply subtI-bOtlng a.rJ¥p&l'Uoula.r uQlZlblnation trom the produot ot the
nut preceding oan'oln&.t.1uu.. ~us the 13th combination shows a produots ot 312
trom which Is subtraoted the output ot the 12th oCllloiDat1on. !his give. 22 as
the actual 1noreaae "Ill ocap8l"ed with 3$ as '\me proportional tnarease.

h I-D..@U~sw..t If!!BlH. 1A,~e.D!.!Jlt ~o!l9J. k !a.s.tga. !he
qaesi10n is next ralse4 "Sow doe. the av.age meanrecl in terma ot the n.xe'
factor and 'the &\1X111&l7laotor Debanf" Aooording to the a .... 4 <lata ~ out;p1lt
in tems at L (a.,erage) in ..... ses up to~ the 9th oc:ablDaUon aDd. 'then d1Jdni8he.
to the eIId. f.be reason tor W. 18 qui. obYloua. !he output i8 1ncr.sing
1101"8:rap1d.17 (up to the 9th) tlBa the maber of lU11. ot the 't'ar'iable (La) tutor.
(OGllpU"etigures 1n the tlfth 001_). :Prom the relatlonship ot tihe output to the
I., It _st be tNs ~tl

1. It tor aJW serles ot csQlb1D&tionsthe output 1. lnct1"O&81ng 110ft

n.p1417 than the "f801''lableor aud.l1al7 tactor, the quotient ob-
1ia1ned (that 1s the aveage) DlUst be increaslng. .

a. It t • ... series ot ocmbiDations the outpa, 1. increas1ng 'but



less rapidly than the n:mnber of uni ts of wriable factor, the aver­
age must be decreasing.

3. It tar a.Il¥ series ot combinations the output is dim1n1sh1ng ab­
solutely while the nzber of tm1 t8 of the variable factor is in­
creasing the average must be d1Dl1n1sh1ng.

!be outpv.t In teras of .. Is, of course, different tban in terms of
La 'because !J is tho thed tact-or. In tho case ot the I's the aTerage inareases
up to the. 19th combination and then decreases. J'roll the •• presented it 1.
Indent thatl

1. Baoh avefttge rises during a series of canbinatlou, rea.ohes a
-n- in sana one o.blnat1on then cI1m1n18hes tor the rest of
the oo:m.bina.t1 ens •

2. !be~ ave1""d.gOcombination 1s c11f'f'er~'t f .. eaoh tao'tor.
S. !he aTOrago Jaa&inU"..w. ill el1her tao'tor (L or 1') will be mcrealing

tor 8T~ry ooml;ina.tlon prior to the lOth, ant d1m1n1.sh1ng tor
eTery lJanM",nat1o:i1af.ter the 19th. For tlMtdntenen1ng oomb1mtlon,.
(beiween the 10th smd the 19th) the aveJ.'6ge wUl b. a d1m1n1Alng
one 1Il8&8Ul"ed 1,1 L~ and an Inoro9.e1ng one lI.easured in He (see dl­
agram)

Oh!PJm~p. th~ ~.rg;lnD.l~dllCt. :l!he atteDpt to increase output by
inareasing the varianl€; !'lCt1.r or factor::; causas ohangas in the additions to the
output as lI.easured In the val'labla factor. }lor example, in 'the 13th combination
there is an 1n31"Gase in the output of. 22 unt ts over that of the 12th combination.
(312-290=22' !his a'1d1tio:J. tco~::: pl::t.;)!) with tha ad.di tion ot .2 un! ts of L. '!he
.rldnal produot of L t'h\111 it 11 unit-a 0-::.?ro.luot.. {a~2=lll. !he course of the
of ~e marginal product of !.. 1s im:~jol"ta.l1t. It begins Wi th in the second O(lJ1-
blnation and lnoreases to 49 in the 5th. (6eo cal1mU1VIII). :FrCJJ1the cOt1r8e ~
the marginal produot of Lit ean be !tated. that tor an:! Qeril3s ot oombinations
the marginal produot 0 f t'h (. variable factor Y111 increase up to a maximumcoming
somewhat earlier tban oc:mbi.!l.:'ltionat wlioh the increase in the output beoomes less
(measared in .8) than proportional, then diminishes to the end of the series.

!he interestln.g point, therefore, i8 the dist1nction whioh Professor
~lor JDaltes between the increasing a.nd deoreasing marginal product ot the TU'i­
able tactor L aDd the lnaz.oeasing and decreasing point where the marg1Dal proiuot
of the changing tactor begins to d1m1D1sh is not the point where the output.
aeanred. in Ls, c1laDges tor a 1I0re to & less tlbaa proportional one. !he point
where the _r[,'1-.1 prodRot, lD. tess of 1. begins to change, 1. e., dim1n111hi.
the 6th oombiDation (oolUlm1nUl while the OO'lli'blna.tSonat whioh the eU1put
chaD.ges fr01l. a more to a les8 thBa proportional one 18 the 10th COIlblnatioa.

. • In opening this discussion .Protessor
!allor makes the to1101f1ng statement. "!he cost per tm1 't ot prodaot tor 8Jq' par­
tioular oombiatlon must be equal to the cost par lI111t .... sa.retl in :I. plus the
COlt 1Ie&81U"ed in Ls". &appose, frsr e::uII\P1&,that s.nalV' given ccmblnation the
aTeraga ou1iput in 1'8. tho fb:ed factor, is 10 uu1 ts aud that each unit ot the
taotor oosts .1.00, then each tm1t ot produot will oost 10¢ (tl.OO : 10) It
the same output in measured in Ls, the variable faotor, gl.Tes 20 uni t1!l for eaoh I.,
aDd if eaoh L unit oost .1.00, then eaoh un1t ot product measured in La "fil oost
I¢. !he to~ cOst of a unit ot. prod,.<lt will be 15¢ (5~ plus lOtt)

It follows froa 1his discussion that the cost per un1.~ meamred in



·i ther the he) faotors mu.st increase as the average measured. in either faotr
41m1n1shes and the oost par unit wUl fall as the average measure" in e1tber
faotor increases. :ror example, 1t the avorage output measured in I's increased
trom 10 to 20 units When O8.c1111costs tlOO then the oost :paE' uni t, measured in
B. wUl fall troDt 10~ to 5;.

IfAge.ln, s In ee the average measured in lfs is increa.sing trom tbe
seoon,4 c<Jnbination to the nineteenth, while that average diminishes trom the 2)th
on, the COt~t, me'isnred in. W$. !W.(!t deolime from the !th to the 19th oombination
andmu.st Inarease fromtlH~ 20th on. On trA oth'lr ha.nd, since tn.e average, measured
l:q.'Ls, illorec"iSeS lJ.P to the ninth combination a.ni then d1m1nishes to the end, the
QPst measured in 1.13,mat also dirdnish up the ninth oanb1.nAtion a.ni thereafter
increase to the eDd. J'urther. d:l.lee tis decline itl the aval"&ge measured in La is

'.1'" during the first ::eii ocmbinatlo'ls after the ninth, and l,L,areases rapidly aa
i~' approaches oombina.t1on 19th, tl;;; oost in Ls riSGS ~. during the earlier
ocIablnations attar tl~G nlilth. a.ni rapicS.l7 during the later ones. In lilte nanner
the oost in 1'8, thcruah clsollning up to the 19th oomb1a&tlo11, doea tJ:d.s~
0D.17during the~ oomblnatlons atter 9,~ l1;p as it approach •• 'the
turnl.ug point at 19.1'l

J'rom. the aboTo030usdon, 1t Is easy to see bow the total coat per
un1 t, measured in both taotors, lmlSt tlabavo. S1nce 'th,) cost measnre4 in e1 t!l$r
faotor, d1m1n1shas ~ totbe ,tb. oQlluinatlon, the total cost au.st allO diminish.
In 11k~ .marmar., the tota.l eost will 1l1C!"(ial50 when the <.tvesze oost me&sar." in
both factors increases. In shortt ttJr a1V particm.lar pair of priGGS, '!or D'lJ and
Its, we Ue bound to have tho 1.'011 0-;; 1n6 l''lsul tal

1. hring a Morter or lOngo..:' aaries or oQi.'101nations, ooat w!ll
46011;."10 •

.. A 1east-oost oClllbination wlll a-~Y9ear. .
3. :'Jtlrlng ::1.longer oi- ulJ.ortor aa}~ie8 t Que t will increase.

"What, now_ 10 to bo 8a11 with respG()t to the lOlJatlon of the 1.st­
oost oomblnationt In genal~lt this ri1ll~t do::;>ondon the rel§tJ ~ llPeu. of .a aDd
Jts~ As ,we bavs already soen f the 1v.fl"tl!mCI) (c nf) MU3t tend t;) 10'll'3r oost with
every movement toward oombination 19, while the influell.oe of Ls must tend to in­
crease the cost with rr:ery tlovomaut fl-OY'l 11) tow;i,rd 9t It 1'0110. that the least­
east point will tend. to move .toward 19 tJ-Y.ldel· 1t.;.einfluence ot lis and toward 9
under the influenca of Ls. WM.o:ho:t t}l.:me oPl'03i:,J.g fOI'C(?S ",i:1 ou.tweigh the
other depends upon their relative magni tude of 1;;b; prices whioh the producer has
to pay for Nz and Ls~ If BE are v{'ry coatly, t}1h wjE tend to push the les.8t­
cost point toward the 19th combination, and Y1.,~e-:v:.E}J:~. If, tor exsmple, Bs
oost 11),each and L~ tl, !;he cheape~t o(ll'loinadon wUl bo the 11th. while if
Is ooat tl each. and. La 4()¢ allch, the 17th oonbll'.l:\.ticn will be the ehe$.pest." (129)

ORI'lIOISJl: Ito-where doe.s Pco:f:essor fs,yloJ,' aEl.y, in so ma~ \fOrdn, that
Me least-eost oorabinatlon in the rooat prof'! table OUa. However t in several places
the meaning is CLUlte olear that he 4098 believe it to be the most profitable oom­
blna.t1on. He sates, on pas-e 1:51, tl-.at al('{ plant wUl naturally be planned aDll
bull t on such a sca.1e that when. stt.l?Ply1,ut$1 is noDUilJ.output, it ",Ul be woftd.ng
in 'the least-COlt oOJlbi:nation. As a _tter of fact, howYer, the least-cost

. oombl:natlon is not the most prOfitable oneo Prom the data glYfIl the DaOstprofit­
able oClllb1nation is the 19th asSUDd.ng that eaoh faotor (lIrs ,. Ls) oost tl.OO eaCh
ad that the produot will sell tor .1.00 per uni t. '!he 14th GlJIlbinatlon 1s in-

: teed. tbe 1.st-008t one hav1Bg a cost per unit of .1212¢. 5!1enet retum, ho...,.er,
t 11~ .290.. !he 19th oanbinatlon has a cost ot 16; lJa.t give the lllZ'g9st net re-
f

I


