Markets

® A market 1s

— A group of sellers that trade products and services for
an agreed form of remuneration (which is often money

today) with the buyers
— In product markets
e Firms sell products
o Consumers buy products
— In labor markets

o Workers sell labor services

e Firms buy labor services
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Circular Flow
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Theory of the Firm

® The theory of the firm describes how owners of
firms choose mputs to produce goods and services
given market prices of inputs. Topics:
— Production function
e Returns to Scale

— Optimal Choice of Inputs
e Profit Maximization
e Cost Minimization

— Returnsto Scale

— Optimal Choice of Output
and Prices
e Types of Markets
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Theory of the Firm

e The theory of the firm describes how owners
of firms choose mputs to produce goods and
services given market prices of inputs

— Production function
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Production

® The production function describes how firms
transform inputs into outputs
— Types of inputs:

e Land (N), Labor (L), Capital (K),
Entrepreneurship (E) and Technology (T)

— Long-Run vs. Short-Run

e The short-run ends when a firm can alter the amount (or the
contract on) any one input. An input is fixed only in the short run.

e The long-run begins at the period of time when - .{ﬂ
L
a firm can alter the amount of (or the contract

on) every input. All inputs are variable in the ?"‘3‘\‘\#
AL

long run.
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Production

e Production function notation (example):

L = number of assembly workers
K = number of robots
q = the number of cars you produce from

employing workers and machines

= g = q(L,K) or some function of labor and workers
— The functional form of the production funca‘zon o

depends your ability to transform workers, ﬁ\ﬁf ¥

machines and raw materials into output =’

2
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Production

e Example 1: The perfect substitutes production function

L = number of assembly line workers or worker hours
K = number of robots or robot hours
q = the quantity of cars you obtain from employing

assembly line workers and machines

q=q(L. KL +K
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Production

e Graphing the perfect substitutes production function:
- q=L+K
— Using robots as the y-axis, solve for K:

— K=q +(-1)L such thatfor g=35 g=6 g=7

L K L K L ¥
0 5 0 6 0 7
1 4 1 5 1 6
K 203 2 4 2 5
00 T 3 2 3 03 3 4
- urtfitﬂw:curt@ttiictfi{ctfi}ctfitc;og
é & * M * .E. ..E....:.u-t- 4 1 4 2 4 3
: . 5 0 51 5 2
4
3
1
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Production

® An 1soquant curve 1s the graph of the production function

and shows all combos of assembly line workers and
machines that can be used to produce a car

— Anisoquant map is a graphical summation of prodiuction

relationships between two inputs and is a sample of isoquant
curves that represents the complete set of the isoquant curves

K
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Production

® The slope of the 1soquant curve equals the rate at which
you are able to trade (an hour of work by) a machine for

additional (hours of worker by) assembly line workers

— The slope of the isoquant curve is themarginal rate of technical substitution
(MRTS): You are able to employ one additional (hour of work froman)

assembly line worker by giving up (an hour of work by) a machine

Given: K=q+(-1)L
Then: slope =rise/run = AKAL= MRS = |

K

Al An=-1
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Production

e The slope of the 1soquant curve, or MRTS, 1s also defined as the
(negative) ratio of the marginal product of an hour of work by an
assembly line worker to the marginal product of an hour of work
by a machine

— Marginal product (MP) is the additional cars you obtain from employing

one additional hour of a machine, or capital, (MP,); and the additional
cars you obtain from employing one additional hour of work from an

assembly line worker, or labor (MP ;)
K Given: K=q+(-1)L
Then: slope = MRTS =-MP,/ MP, = -

Al An=-1

LT
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Production

® The perfect substitutes production function (con’t):

— Produces a constant marginal product.
e [t suggests that you ahways obtain the same additional portion of a car
with each additional hour from a machine or assembly line worker
o Which may be unrealistic
Given: g=K+L Then: slope =MP, =Aq/AL =1

MP slope=MP,=Aq /AK=1

219




Production

e Example 2: The perfect complements production function:

L = number of road-pavers
K = number of road-paving machines
q = the number of streets you pave from employing

road-pavers and road-paving machines

q= q(£, K)= MIN(L,K)
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Production

e Graphing the perfect complements 1soquant curve:
— q=MIN(L,K)
— Using road-paving machines as the y-axis, solve for K:

= q=MIN(L,K) such that for g=35 g=6 g=7

L K L K L K
5 3 6 6 7 7
6 5 7 6 3 7
7 5 8 6 9 7

K L] ] : Ll
9 l".;“f.“?‘f.é‘f.i‘tf- L1 LR L] “f‘f“"’*‘
S hossmasssmussonmesrgusssgus
_'I| li";‘i"“‘?if‘éif-i“f- L X LR Y] I
L] L] - L] q
& Y I A L ST I ﬁ 6 6 F'Ilr 7
3 IttiEit«fitEitfii:ﬂt#lEitfl* - . . . 5 G 7 7 =
4 Iiiiii lul-o.} iii*iii!iﬂii it-o}-i itvlotiir!ot i'}lli
3 l‘.“:"f‘*:.‘f."-‘f.:‘tf.:"f.‘ﬂ‘.f:i“f:i‘".:fl‘ 5 ? 6 Tllr
2 ; .‘.:. .'.; ..';...:. ...:. ..;' ..:..'.:.. .“‘..
1 u«ﬂio t+t:} t+ll+5t+iii t+iii i+i.}4 Hriﬂntwiﬂn t«v'}ﬁn
* * * * * * * + *

1 2 i 4 5 6 7 2 9 L
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Production

e Example 3: The strictly convex production function:

L = number of workers
K = number of machines
q = the units of output you obtain from employing

workers and machines
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Production

® Graphing the strictly convex 1soquant curve:
— q= LV; Kif

— Using number of machines as the y-axis, solve for K:
:)K-lf": — q n'IIIII-L y:

K =q*/L suchthatfor g=1 g=2

L K L K
025 400 0.2516.00

050 200  0.50 8.00
1.00 1.00 1.00 4.00
200 050 200 2.00
400 025 400 1.00

800 013  8.00 0.30

[l LY I S R (RS Y = B ]
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Production

® The strictly convex production function (con’t):

— Preserves the law of diminishing marginal product
e The Law of Diminishing Returns says that output grows at a
decreasing rate as firms increase the amount of labor or capital
employed in production
o Which may be more realistic than constant marginal product

Given: q=L*K* Then: slope=MP, =Aq/AL=q/2L
MP slope =MF,=Aq/AK=q/2K
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Theory of the Firm

e The theory of the firm describes how owners
of firms choose mputs to produce goods and
services given market prices of inputs
— Production function

e Returns to Scale
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Production

® Analyzing returns to scale means answering:

— What happens to output What amount of inputs are

when inputs double? for output to double?

o Qutput more than doubles (IRS) less than double inpuits (IRS)
e OQutput less than doubles (DRS) More than double inpuits (DRS)
o Output exactly doubles  (CRS) Exactly double inputs (CRS)

— Firms must consider the impact of
scaling (changing inputs proportionally )iz
on outpiuits, profits and costs
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Production

® Deccreasing Returns to Scale (DRS)
— Example I:

e Tripling your labor (3L) and tripling your capital (3K) doubles your
output, which is obviously less than triple your output (3q)

e ie q(3L,3K) =2q < 3q .
— Example 2:
e In order double your output (2q), you must more than double your labor

by tripling your labor (3L) and more than double capital by tripling your
capital (3K)

e ie 2qg=q(3L 3K).
— Cobb-Douglass production function (example):
I g= q( L, K) =al*K*
Then q2L, 2K ) =a(2L)*(2K)%=a 2*L* 2% K *=(2 **4( aL”K*)
=2%qg = 1.68q < 2q
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Production

® Increasing Returns to Scale (IRS)

— Example I:
e Doubling your labor (2L) and doubling your capital (2K) triples your

output (3q), which is more than doubles your output (2q)

e ie. q(2L,2K) = 3q > 2¢q .
— Example 2:

e [n order triple your output (3q), you must less than triple your labor by

doubling your labor (2L) and less than triple your capital by doubling
your capital (2K)

e ie q(2L 2K)=3q.
— Cobb-Douglass production function (example).
If g= q( L, K) =al”K?%
Then G(2L, 2K ) = a(2L)%(2K) %=a2#L 424K %=(2 %+)(aL*K*)
=21%g = 2.38q > 2¢q
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Production

e Constant Returns to Scale (CRS)
— Example 1:

e Doubling your labor (2L) and doubling your capital (2K) equals double
your output (2q)
e ie q(2L,2K) = 2q .
— Example 2:

e n order double your output (2q), you must exactly double your labor
(2L) and exactly double capital (2K)

eie q(2L, 2K)=2q.

— Cobb-Douglass production function (example):
If gq= q( L, K) =al*K?*
Then q(2L, 2K ) = a(2L)%(2K) %=a2%L#24K¥%=(2+%) (aL*K¥)

=2lq=2q
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