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CHAPTER 6

Optimization without Constraints:
One Independent Variable Case

Toplcs:

S Maximize profits
Competitive market case
Monopoly case
< Effects of taxes
Lump-sum tax
Profit tax
Excise tax

< Maximization of tax revenue
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Our attention will be turned to the study of goal equilibrium, in which the equilibrium state is
defined as the optimum position for a given economic unit(e.g. a household, a business firm)
and in which the said economic unit will be deliberately striving for attainment of that

equilibrium.

We will use the optimization to study how consumers, producers, or public policy makers
choose their best alternatives given their limited resources, as the essence of the optimization

problem is to choose the BEST alternative available.
Utility Maximization:

Profit Maximization

..... ek TR, BREOC
Q

Cost Minimization

Total Revenue Maximization

max TA (&) > MA =0 > GQ&,
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Example: 7C = f(Q)=0"-40" +80, Find Q that minimizes AC
........ ACCE)... 5. QT R T,
......... YU ACCR e
®
JFONG - AAC .= 2R T = O,
da % ¥
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SOSC.E A= Z e, 20D
2
....................... d‘&*ﬁcou‘-@‘xsﬁc—mm
e
e AC e S TR Y 4 H....

H-W. Find critical values and +he maximam/minimam of +he following functions
Y y=f(x)=x —12x" +36x+8

¥ y=r(x)

5

=—x—x*+x+10

3

Y y=r(x)=(2-x)

Objective:

...................... TG 5 TROG T TEGR L
TR = pqr - TcC C.Cr-)

Environment:

TR TC

A competitive firm —2 P mkf

A monopolist
An oligopolist

A monopolistic competition

Production function

- &'.r\ve/rspec olgmmd/-(l‘o- Structure of market of factors of productions
o
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Firm’s Profit Maximization:

e O S 1 0 B
I
EONG. . e B
BLqrq-
........................ %(T&cwv—wccwv)=o
............................. or o M M
....................................... MA oM = Al il wie of G
............................................................................................................. o
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TR, TC, T, MC, and MR
MMO\M\\& kY.

Compeﬁt'we_ mict.
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< Producers in Competitive Market

Recap: Characteristics of competitive market

1. Many Buyers, many sellers
2. Homogeneous product

3. Perfect information among buyers and Sellers

4. Free entry and perfect mobility

* Produwcers in Compelbikive mkt, Gre ﬁhice JCcz.ker.S, *

Thet.k cheose oPHmo.Q. %Mihyj taki,nc], mk¥. price Gs g,ivem.

Firm’s Profit Maximization:

max TG = - Clg) . P (s equilibrium mkh price
............. qu,%)dmlm“wmgt
FONC ... diX.. =0 P MG =0,
.............. OL%P=V“C—75€+?"
SGSC i Q6. 4O A CP=mMC) L O
oLq‘."- d.a‘-
............................................................ MG &
............................................................... ne o >6. . okt slpeofmcrlo

neCCC.SSer cpnouﬁcn +o have maximizedl PVG‘R‘(‘ th G CQMPCJHHVQ h""‘".

P omC

Example: Suppose Peter decides to open a company selling shirts in a competitive market. He
has total cost C =100+ Q?, where Q is his level production. If market price for this shirt is 60
baht per shirt, how many shirt should he produce?

max T = 0@ - (106 +Q")
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2 A = -
SO O OO -t O SO N
da* de”
. . 2
.......... At @ ©o s ab manimuwm . T = £0(3) ~ (oot 30)
......................................................................................... = .96 -100 -906 = 500 #
If O =2L, how many employee should Peter hire so that he can maximize his profit?
Mo e JROR ) T TG G e,
L
B s TR dE = RTC AR = G
L da 4L da dL
................................ MREMP. ... T MG X MPL..2.Q
.................................... MR s MR
..... max. Koa. PRU)..o . COREL) D
L
..... max @z G (L) T Cloo Y Q)
L
..... max [T = 0200 7 000 = 4L
L
Roc: dF =120 7.8 =0 2 o5
di
SOG4 4O AT ong 4O at Cals
ALt ar* G = 120015) - 00 - 4 (1s)*
. - sco
S A monopolist
Recap: Characteristics of monopoly market
1. One producer
2. Inelastic market demand
3. Economy of scale in production
4. Barrier to entry
*The mancpeligh. hos. marked paver o, Ghouse price. or quantth, Sd& in +n‘3
imlet .
* Demand.. Shot B considers... (s, market demamd
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Let market demand be Q = a — bP.

=..inverse  demamd i P= & =L QL

A )

Total Revenue:TR

LR @S AR TR o PR

Q
= Q_— - 1&) Q — o - 2'&
................... (3= A8) & R 8 BG
1 S c e N S MR = PL1 4+
G b &,
Total Cost: TC
TC = Ck)

Objective:
r= 1R —TC
Find Q that maximizes profit

Mo M= O&& - 1G. - CCR)

Q B b
FONC: (_/__/’.V‘L
dc-0 I de = & - 2G - C@® =0
dea AR G G
...................................................................................... MR = MC > aF
SOSC: "
e O s SN WO T2 . 0.8CR) L0
=g 'E 7
ds i ,

-2 L. .MmC (R
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Rule of Thumb for Pricing:

Mc = MR = P (1 + J.)
Ep
MO TR B )
P Ep

u l
—— ! L= Lewe Index
L = 728 = EP
P <L <
o
............................................... e PoAR
-—[@ _J/"E, (. ot &Mﬁx ) P>mcC ) AR~ ME.
1n CQMP('\'HI‘NQ \""H‘-) When MR. D O
1% P=MC = (=0
enC TR

-
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Measuring Monopoly Power

Lerner’s Degree of Monopoly Power

The Lerner Index is between 0 and 1 since the range of demand that a monopolist chooses to
produce has1 < ‘Ep‘ <0

For producers in a competitive market, Lerner Index is 0, since P=MC.

The higher the Lerner index is, the higher the monopoly power is.

L

The effect of tax on profit maximization

Before tax:

............ m d N ittt ittt ettt eesea e s e ee st ettt eeseastacastaseaneannn
After tax:
- T — —_ —[: TC\_
......... g B TR G T RS s
Three types of tax:
Lumsum tax .
T=T Wm'a R T
3[5512 ............ MR =S MG =
& (-
........................................ WA =mC. Some Condifion cs
Profit el Ty
rofit tax:
Cp & Tp
TelT G s (EdCWRSTC) R
A, U=4A) . (MR=MC) = O
.‘#.S.‘ .................................... MA =M. =0 same . condifion GS
befere T ax

+ *x
Cpr < Ty
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Specific tax:

T=te o KB TR-TC-te
%.EHT_ ........... MR'—MC’.—{ ....... =..... O ...................................
.............................................. ME....=.mctC

Let market demand be

For a monopolist,

R
TR= P(RI@ = &R - b@

Let total cost be:

TC=C(Q)=cO+f
2
............. Wm(&)—aa‘bQ“CQ“'P
FOC.  ARep.Zo G m 26 T2 O
.............. OLQQ*=O‘-'C=‘|:’
(2} 25
X
soc. . Q,,{C@,T,,,é,,,Q .............................................................................
da?*
R 'y = 72h Lo at G2 07C ,Tyris.
dat 2L ma>dmized.
* ¥
P - G,“b = -L ~C = a+C
.......... m..,QBTOL&Tb_ 224’
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Casel: Lumpsum Tax ........0...........oooiiin

m(oix 7= o, = TR-TC ~T /\\N\@f

Find the level of output that maximizes profit:
FonC! dE,. = d(TR-TC-T)

Total Profit after Tax

................. AT R N T
A e d&
........................ S MR M. T O
.................................................. MA . 2 A
T, = AR b@-c@-F-T
............... d0pr = % - 2bQ —C = G
&
..................................................... &:-'T“%-:—-S
2b
P‘. = &.—lo a-Cc = %—rQ
et e eeeeeeeeeaeaaeaaaaaaaaaaaaaeaaeeeeeeeeeeeaaaaaaaaann A'T E) .......... 22
.................................................................................... S
................................................. CpaC&) = AQ DL - cQ T
sosci &My = dMma-wmg) = me/-mc’ Lo
de* A ng! < mc'

* *
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The profit-maximizing price is

% X ob
............. P e =0""ka1“’?@7

Profit after tax is

X _mo%x _T
........... _T("H-WG'TT

Therefore, if lumsum tax is collected, the optimal quantity and price will be as same as before

—

tax, but the level of profit will be reduced by the tax amount....!.......... Lumsum tax can be

called|neutral tax.

T

Case 2 :Profit Tax T ==‘t"lt’-g,-r ..........................

Suppose tax rate t % of the profit is collected.

Total Profit after Tax:

T Nor Lo

WC = (1-€I(CTR-TC)

—

Find the level of output that maximizes profit:

max  wo = 0-t) (R-TC)
s @@ be @A)
BONG:........ Al =08 MR=mC) =0
..................... . Y ST
..................... Ay = =) la-2be-c) =0 .
.................... OLQG{,,T-Q;‘OC‘—'*&_}T
............................................................. Par.. 5. 0@ = T
tck.—r—("'_tjﬂ'_@,-r ............................
SOSC \ ... Ao om0k MR EME) LG,
T ‘w‘i ................................... ml . Lome! L%h el
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Therefore, if lumsum tax is collected, the optimal quantity and pricg:E will be as same as before
tax, but the level of profit will be reduced by the tax amount.. -L—[Cgr .... Profit tax can be

called neutral tax.
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Case 3: Unit Tax...... t (S TR
Collect t baht per unit (Specific Tax)

Total Profit after Tax:

z= Cpp= T({‘-TC_{:&

Find the level of output that maximizes profit:
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= \
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.............................................. or . .MRzt=Mc
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TC+

AR
o < Q
Sm Yer N MR
From FONC, at the level of output at maximizing profit
...................... T
.................... QA‘T<@6T
............................ We howr... differemt . FONC  affer fax ...

The profit-maximizing price is
x »
................... RA.T....2...9.6.1........................................................................

Profit after tax is

If unit tax is collected, producer will reduce production and increase price. The level of profit

will be reduced. Unit tax is distortion tax.
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-H.W.: Comparative Static analysis can be done to see the effect of increase in tax rate by

figuring out 0 or and o
ot ot

9

-

L

Tax Revenue maximization

The next question is which unit tax rate will maximize government’s tax revenue.

Profit-maximizing output Q" = G,_—C,;L_t
2.

With unit tax rate t baht per unit, total tax revenue will be

R =2 Pt =
20
max T @-ct-t
e T L
FONG. ..., L ST € o Nt N o
di 24
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