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FIGURE 1.2 .
-Early Views of Price Determination
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The demand curve also shifts to the right when an increase in the price of a substitutes good or a
decrease in the price of a complementary good.
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* TndiPPerente Curve s'ol caa

A curve that shows all the combinations of goods or services (market baskets) that provides the same
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level of utility.
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Points above an indifference curve are preferred to points on the curve.

Points on an indiffer

ence curve are preferred to points below it.
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Marginal rate of substitution (MRS)= The rate at which an individual is willing to reduce consumption
of one good when he or she gets one more unit of another good. The negative of the slope of an
indifference curve.
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Marginal rate of substitution (MRS) = the absolute value of slope of indifference curve

AH 4—6
The MRS (of soft drinks for hamburgers) between points A and B = S =|§| =2

This person is willing to give up 2 hamburgers’ in order to get one more unit of soft drinks.
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- TncliBPerence Carve

Indifference map: Graph containing a set of indifference curves showing the market basket among
which a consumer is indifferent.
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Marginal utility (MU): The additional satisfaction obtained from consuming one additional unit of a good.
The marginal utility of good X (MUX): The extra utility obtained by consuming one more unit of good X.

du(x,y) > S U U e

dx ol Yy x D

The marginal utility of good Y (MUY): The extra utility obtained by consuming one more unit of good Y.

MUX =

= AUXY)
MUY = ===
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The utility function for these goods;|U (X,Y) = aX + bY
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Perfect substitutes: Two goods for which the marginal rate of substitution of
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Perfect complements: Two goods for which the MRS is infinite; the indifference curves are shaped as

right angles.
The utility function for these goods{U (X,Y) = min{aX,bY} | =%
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Bad good: Good for which less is preferred rather than more. Less of them
are preferred to more. Air pollution is a bad; asbestos in housing insulation %‘}

is another.
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The table shows various combinations of goodX and goodY that she can

purchase each week with her $80.
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A 0 40 1*0 + 2*40 =80
B 20 30 1*20 + 2*30 = 80
D 40 20 1*40 + 2*20 = 80
E 60 10 1*60 + 2*10 =80
G 80 0 1*80 + 2*0 =80
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The maximizing market basket must satisfy two conditions:

1. It must be located on the budget line.
2. It must give the consumer the most preferred

combination of goods and services.
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Ms. Caffeine should consume 4 units of tea and gets 16 utile
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Chﬁ?bcr 3: Demoand Curves
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Demand function: A representation of how quantity demanded depends on prices, income, and

preferences.
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Homogeneous demand function: Quantity demanded does not change when prices and income
increase in the same proportion.
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Luxury Good. A luxury good means an increase in income causes a bigger percent increase in demand.
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* Engel Cunve
Engel curve: Curve relating the quantity of a good consumed to income.

In figure (a), food is a normal good and the Engel curve is upward sloping.

In figure(b), Used clothing is an inferior good and the Engel curve is downward sloping.

Income Income

. Engel Curve Engel Curve

4 s * Food " Used

Clothing

Normal Good Inferior Good

- How o c,hamaq, in a rices affect the Consumor
Choice 9°°‘L ?

Substitution effect: The part of the change in quantity demanded that is caused by substitution of one
good for another. A movement along an indifference curve.
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Income effect: The part of the change in quantity demanded that is caused by a change in real
income. A movement to a new indifference curve.
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Total effect (X* X**) = Substitution effect (X* Xg) + Income effect (Xg X**)

For the normal good: the direction of the substitution and income effects always the same.
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Total effect (X* X**) = Substitution effect ( X* Xg) + Income effect (Xg X**)

The substitution effect: decrease demand from X* to Xg, and the income effect decrease demand from
Xg to X**. The total effects decrease demand for good X from X* to X**.

Quantity of Y
per week

a New budget constraint

}d budget constraint

I
I
I
I I
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1 1

0 X*X X* Quantity of X
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effect effect
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Quantity of Y
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Y' e e e — ——
I
YR ——— v
| ? old budget constraint
| /
L
[
0 XB X X+ Quantity of X
Income Substitution
effect effect
—
Total effect

The effect of an increase in the price of good X:

The substitution effect: decrease the quantity of good X demanded from X* to Xg
The income effect: increase in the quantity demanded of good X from Xg to X**
Total effect: decrease the quantity demanded of good X from X* to X**

Total effect (X* X**) = Substitution effect (X* Xg) + Income effect (Xg X**)

For the inferior good: the direction of the substitution and income effects work in the opposite direction
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«A speciak Case:The GiFfen Goodk

Giffen good: Good whose demand curve slopes upward because the income effect is larger than the
substitution effect.
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Complements good:

Two goods are complements if an increase in the price of one causes a decrease in the demanded of
the other or a decrease in the price of one good cause an increase in the demand for the other.

Substitutes good:

Two goods such that if the price of one increase, the demand for the other rises are called substitutes.
If the price of one good decreases and the demand for the other good decreases, they are also
substitutes.
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e Corghvuchion of Indivicwed Demand Curves
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Elasticity: the percentage change that will occur in one variable in response to a 1-percent increase in
another variable.
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Production function: The mathematical relationship between inputs and outputs.

. Avefc%c aned  Maveginal  Prockucts
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Marginal product of capital (MPK) is the extra output obtained by using one more machine while
holding the number of workers constant.
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A curve that shows the various combinations of inputs that will produce the same amount of output.

Capital
per week

Isoquant map
Graph combining a number of isoquants, used to describe a production function.
Capital
per week
Ka
qg=30
" s

Labor
per week

+ Mamjinad e @b dathnicd Swhskituon CRTS)

The amount by which one input can be reduced when one more unit of another input is added while
holding output constant. The negative of the slope of an isoquant.

— Change in capital input _ — AK

RTS = for a fixed level of g

Change in labor input AL

The isoquant has a negative slope) because the firm can
decrease its use of capital if one more unit of labor is
employed.
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The diminishing MRTS tells us that the productivity of any one input is limited. As more and more
labor is added to the production process in place of capital, the productivity of labor falls.
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Technical progress is a shift in the production function that allows a given output level to be produced
using fewer inputs.
Capital
per week

K,

- Retom & Scale

Returns to scale is the rate at which output increases in response to proportional increases in all
inputs.
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(<) Increasing returns to scale
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Chapter 3: Casts
Basic Concepts ol Cosks

#0pPorkuniby Cost: Tmplicit Cost : i Cmdpe | lo sk
A Accoun Enva Cost : E!F;ﬁd‘ CoSt : -q_nla'n)\ u_.\\\ﬁ:l\
* Economic Cost: Implicit Cost + Explicit Cost

* Laboy Costs : wage rote (w): e Cosk o \/&v(va one woerkey for ome hony
P Capibud Costs: Renbal rmte Cu): Tie cost wf Virivey  one tiachine Yor ome howr

Economic Profits and Gost Miviwiesbion

FTated Cosks:  Te = wl+ vk
# Economuc Profts = TR- T<
= P*'; -wl-vVkK

*The ISocost line
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L>6m?h Bhowirgy ol ussible  Combinatons of labor and Capbd thet Com e Purchcsed
for o oiven Gkl cosk

#The Tsowost lne Wes o sfe of ﬂs ==_\V}1
ChosSivey Tnputs
o
per
WY Cost ¥
Sl‘eePez{
»N4 T< &
X
K2
Labor
per week

® To wwn Costb: _MPL = W
MPRV

+ 1P A\%L>,H§K_ : Showld employiey more lakor ovel less  Cepial

1P A£L<¢HYEK_ : Should emPloy)a Move Caril-ﬂ and less lobor
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e Frms E&Pmsioh Path

L) Sek ol Cost- minim;a‘ud 'nn;)w(- Cowmbinations (Tiwe lowest-Codt o

Capital

G Expansion path

Ky ———— g

G

Labor

*Twpat Suboshibwbion with ow input price CWonees

2 When Yhe ex?enciihm on all mputs incrense, Hae Slope ok Tsocost Uwe Ooes
Wob Uwiwme because tae Prices of Hae npuks hove Mok Qaged , Dub Yoo
inl-eYCepl: will increase (isocost Gve Shft to Wa wowk )

Capital

per |
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: i
.
L
i i TC,
1 |
|
II«_ L, Labor per year
- CoSt Quyves
Total © Total
cost cost TC oy
Y
0 Quanti 0 Quanm{
0 Quanti 0 Quantl% per weel per weel
per weel por wee (c) Increasing returns to scale (d) Optimal scale
(a) Constant returns to scale (b) Decreasing returns to scale - 8\&\ G (W @,\,
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x» AVCN«G: Costs (A) = T Cesl Per k)
1
* Wr‘%w«j Cost CMC) :%%C_ =§{}L (Slo'l)e ol TC.)
* The Relatimswp Between the Shork Run ecuel the chaﬁws Cost

®The shorf Rwn > inpars are fixed
*The low? Rwn — > mPuts  are Narieble

® lokay is fue anly inpuk tae Pirm  Con oy
® Short Ran Tobl Gst (STe)= wl + VK,
* Fred Gstk ond Vuruble Cose
®TC = FC=+ \VC — axb Hek Vores as owkpuk  Vavies

ik must be puid evem P theve is o Oubpust
e only \Wouy ok a Birm Cn elinvwte iks Pixed Cosks is b% Sth-m? down

P AYC = EC
» /\\[C:._Né.l_/

2 ATC = AFc + AvC
-Shitts in Cost Qurves
Chisags in Toput Pces

wcrease i Dapuk Price eincyeo-se tatal Cost égw% Cost cwrves to e right

decyeuse in Tapuk Price > olecrease tobel COSE S Shutt Cost curves o e \clc

2 T&hnolooim] Twno vekion

Capital
per week

Same level of ou,k-'pui- with
less o« cld 3nPu.4-s

U

SWEE Hae Cosks Cunve
te e \etE
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Chephar 8 : Pt Mosimizakion el Supply
Firms’ Gouls aned Prfit Maximization

* Mg}na&sm
L) Marginnj Proﬂ't:fnle addi HonaJ Pmﬁl- Frons Pmdw.uy one moere L) of outPut-

*“The OMA?\A/( Decision
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M

Profits

Costs (TC)
[
S o2 Revenues (R)
Costs, AP
revenue T =< | Y,
Sy o) |
9, - '
- | [
(a) 7 | [ |
s L
N
0 | I | Output
| | | per week
| | A
|
|

(b) 0 .
}_/m q q\ Output
per week
Profits

The Mﬂraiml Revenue / Mareived Cast Rute
»IE owlput level wWhere MR> MC , the Rrm cun increse irs profik by increasive; Prechaction
BIF owput lewd where MRKMC, the Rrm o increae its profik by decressy Procluckion
RIE owput level where MR=MC, Hhe Brm masimigirg  profit ( Mamjined profit =o)
Margjinad Revenue
2Tt a Pirmis owkpuk olecisions ol vok aPfect marker rice, marginal revenwe is ejual te Price
® Price taker: A Brm or indivicual Whose decisions revw.'vz bwain‘} or SeLuaha.w_ no effet on
the Prevoiliw market price <€ o g  ( Competivne firm)

» A ?rice—baki»? \Fx'{m: MR =P
P Twe demond curve s horyontad , becmse Y firms Sones will Ve vio ePPeck on price
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* Profit  Maxivmizabion ba a Competi&e Frm

'NC: MR:P

. M“"D;““‘ Revenue for o Dawww&-S\o?i»a Demova g
Ly A Brm Heat is not a price  Xedeer faces o oumwerd %\ue}wa_ demand  arve
L for its pPoocluck

Twese ﬁvms Mmnst reduce ‘H«u’y SeM‘w} Price m onder o s ynore *Uﬁl&s ,
n Yis Coase MR<P

Competikve Markel (P cice TTake) monopely Colpunward Sloping olemod )

- MR= P * MRx=P—> MRXP

* bo wox profib: Mc= MR=P

* to max Proﬂ']- MR = MC
S WMe=P

p
P

D=MR Deowond

MR

*Short Ban Prebt  marinization by c«mpehm Frm ¢ G'mPhiaL AVM”sis

Price

SMC

* Profit =TR-TTC
P* e

L; -profit = 9 (- AT

atcl=

q* Quantitg‘(
per wee
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o Mﬁrlamca}\ R’vcma.(’ omed Price E]Asl-icil—y

'eQ,P:J

N
AP

*The Qe\uﬁonsw‘P behween QQ 5 oval TR:

|I| TF dewwnd *nd»? e Frm is imelagsic Co<9<1), @ rise in price will R
IF dewond %d"? e Frm is elgic (€1 ), @ rise in Price will § TR
IF clewnnd "?ud\? Yue Frm is Wt el (€ =1) . a rise in Price will no Chre

*The eswneckion Dehweon e Price elkshtih} of e demond and wmua‘mal revenuwe :

e7 1 , elaskc S MR is Positive C MR>0)

3

e< 1 , inelaske —— MR 3§ Ylegaln'\re CMR<e)

=1, wt claic ——> MR 15 Zerp (MR=0)

MR =P+ L)

I demond i inBitely elistic (€ =00) , MR W €°th The Price

+ Marginal Revenue Curve

L»]H H’le Cose “ﬂ aQ Oéow’hwwt&-SloP;w} Cwrwe, the MR curve will \ie
down the olomwd Curve because, ok o) level of owtpf , MR is lesS Hun Prie

Price

Py
Demand (average revenue)

Quanti
per weel
Marginal revenue

- When Showld the Frm Shukdown?

*The <hutdown Dedision _
Ly The frm will Prodace when: TR >SVC =% J'%oslc_
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*The Yirm will Shudown When:
- TR < S\
. P< SAVC l=<HUt

» Shukdown Price :
Ly is Ye Price below wwid Pwe frm Wil Choose bo Proolwce ne oWt in tHue

5)107'; = Ywwn

* Toe Brm Wil st Prcluce it P<SAc as longy as ik Can Covor \ts
Pred Costs. Howevey, (¥ Price 15 less than He Shutsloun price, fue Rrma
Wil have Smalley losses iF it shwsdown

- Shutdown Price = min «f AVC

© Dhubdown Price 0cCwrs when McC = AVe

Mc/ )
AVC
P1F AN

polit=0
Brow -

Price/Cost

Shutdown Price

Qz al Quantity/Output

-The Frme Shork- Run S"“?P\‘b Cwrve
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\“‘m Pomi Supply- Curve is tae fortion of the MC Qe for
wWhicthh MC s Franter Fiwm Avc (Price “takivey f.'m)

Price
SMcC

q1 q’ﬂ. q' q’! Quantit)
per weel
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Example
A competitive firm has the following short run cost function: TC = g3 - 8g%+ 30g+5.

a.

STUDENTS-HUB.com

At what range of prices will the firm supply zero of output?

Competitive firms will shut down (supply zero output) if price is below average variable cost.
The firm will shut down when P< min AVC

At shut down price : MC = AVC

VC =q®-8q2+30q — AVC=Vq—C=q2—8q+30
MC=%=3q2—16q+30

MC=AVC — 3g?>-16q+30 = g>-8g+30 — 29°-89=0 —q-4=0 —»q=4
AVC = qg%-8q+ 30 = (4)2-8(4) +30 =14

the firm will shut down and supply zero of output whenp < 14

What is the short run supply curve?

Firm’s short-run supply curve is the positively sloped portion of the short-run marginal cost curve
above the average variable cost curve.

VC = q?- 8q2+ 30q = Avc="q—c=q2-8q+ 30
MC = 3q2- 16q + 30

AVC, MC Me
Supply curve: P=MC = P =3g%-16q + 30 AVC
At what price would the firm supply exactly 6 units of output?

Supply curve: P =3g?-16q + 30 q

P =3(6)?- 16(6) + 30 = 3x36 - 16x6 + 30 = 108 - 96 + 30 = 42
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Cﬁﬂfbf 9- Perﬁnk COMPil'i tion in Vhe Siralg Market

°T‘:m‘m9 of a Su.ﬁ)\& ReSi)onSe

'S\NF?BL res?m«&&"[k Chﬁr%c n %u«nki% of owhput &uﬁph‘d in
Vesponse to a Cl’\ﬁmﬂf m olemavd CordiHons

* “The \Ierp Shorly Run:
i no SHPP% VCS‘F)!SE
2. quankily Suppledl is Fred

° The Shorl; p\a\.n.-'
i ™oy %hvae the quantily
2. no new Pirms Can enter the Market

"_lvle L,Ohg E\Aw:

j_- Cun Ch-ﬁn?g Yhe th)y,
2. pew Fores mowy enker the vnarket

3. \Jcrﬂ ﬂex’\\)le Suﬂ)l} Y‘csPon.se
- PriC'JNg in the Uery Shork Run

Price s Pl s Gop Y81 Slel s o @

,zs ABEWV JpsI G sp ot el -
hf————— \ , «The S\.,Ppkd Cwrve 1S Vesbical

0 Q* Quantity
per week

« Shert - Run S»?pl»
« The number ol Byms in an iyo(usﬂy is Fiyed ,Qch Brm act as a Price TAKey

* The ﬁVmg <hort - run SIAFPI\& Cwre is S]m?\g the POS”-]UL‘\A& SloPec} Sechion
(ks Shovk—yun Mqvﬂ(?)iml Cosk Curre Gdbowve the Shuwtdown Price .
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le C

N Skorl:- Pun nar ek S\AHD\\(, Cwive - Twe Y'Q\OL\"\\\'&H? between market price ond
Guankty Sufpied o} a4 goud in the Short yun = Sum o} indivickwal SupPly Guankily

Price Price Price
S
Sa %8

P' I R S

| | |

| | |

| | ]
0 g4  Output 0 g5 Output 0 Q, Quantity
per week

(a) Firm A (b) Firm B (c) The market

cEffel ok an Tncrease in Market Deweand

Price Price Price

— ——— — — — — — — — ——— — — —

0 019 Output 0 o Q Quantltz Quantity
per wee
(a) Typical firm (b) The market (c) Typical person

* increased ifs Profits
. Wcreasd Proclw.\-ion

V

. s\lﬁﬂ&- Aevm.vrﬂ ba.\omce is

reesty blished

\%

* The demand Curwe Shifis
ouwhword .

* Twe entire market okemand

Curve Shifts

> Short ~Run gwﬁ\g E |¢$I~icil-a

E~1. Su??\? 15 elastic

. Eszg@:_ »i€55<1, Suﬁl» is Inelastic
JP @ Es=1, Swply is unk elastic

-Shifks n suﬂ)ly Curves and the TFmpurtance i ihe

Price

e The sShiflt mward Causes
pricc £ increxse only Slightly

P
P

Price

Whereas Oj,v\hwb}“g Cantvactks

Sharply > elastic Shafe

ShaPe ot twe Do Cunc

. Price increnses
washw‘:'\q\la with onha
a Shgnt dlecreose €Y

S e as tic Sm?e

Quanti 0

per wee
(a) Elastic demand
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(b) Inelastic demand
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*Shifks in Demand Curves and the Tmprtance o the Shape ok e Sugphy Cane

Price s Price
-A shBt in demand e Price rises
Causes peice o inorese [ N | only Slightly in
3\“:-\(-\-3 with onla o sealf pl—— D | [ | pesonse e o
incresse in Q = Sy : : ) I demand skt
1S nelaskic . rlml' o ; 5 ;’ ot —_— &.ﬁ\\é s
per wee per wee elastic

(a) Inelastic supply (b) Elastic supply

o [he ng- Run

'grms L&uw o Market wWhen ?o’h\‘?(ts ore v\egdc'\\a

-TF Pfo"g{(:s afe POSi)-ive, Whe enwa ol new \ﬁVW\s Causes the Shorl
fwh mayEek S“ﬂ)'? Catve & Shift outward

-‘W\e eo}*dl/ibn'um l-OhO— run Pﬂﬂ-ion Y‘eolw'rcs alerg 'ﬁr'rm to ©wn exm.&l»
2050 €Cohomec Prefits

“The ﬁYMS m Qq Pe(fet."‘\\g ComPel-'\}'we 'w&v»sl—rg ey @rm exther Pu%)ch
or necjuﬁva Pl i the Sk -Run, in the Lma-mn onl\y 2o Profits
pre Newl

. Along run competitive equilibrium occurs when three
conditions hold:

1) All firms in the industry are maximizing profit (P = MC)

2) No firms have an incentive either to enter or exit the industry because
all firms are earning zero economic profit (P = ATC)

3)In the long-run equilibrium: MC = ATC

- P= Mc = Ac
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Example
Kim’'s company makes dachshund refrigerator magnets. The total cost function is TC=9+3g+¢",

where g=packets of magnets. MC =3+ 24 . The market price is $11.

a. How many packets will she supply in the short run?
Short run supply curve =MC curve = S:P=3+2q
P=3+29g =@ 11=3+2q = 2q=8 = q=4packets

b. How much profit will she earn?
Profit=TR-TC=Pq-TC=119-9-39g-9*=8q-qg*-9
Profit = 8(4) - (4)>-9=32-16-9=32-25=%7

c. What is Kim’s shut-down point?

Shut down price = when AVC = MC
VC=3q+g> == AVC=3+q MC=3+2q
3+q=3+2q =q=0

AVC=3+0=3 — shutdown price = $3.

d. Is the price likely to stay at $11 in the long run? What will be the price in the long run equilibrium if
this is a constant-cost market?

In long runs equilibrium: MC = ATC = 3+2q=§+3+qw q=% 2 g*=9 = g=3

From supplycurve:P=3+2q == P=3+23) = P=$9

In the long run the price decrease to $9.
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. Monopo IBL
* Single Pmclucer - No Clese Sulshfute
° B)ockecy Eyﬁyy . Pn’ce MaKey

o Couses of }'ﬁmopo(a_
- Jechniad Barrers to Enlwa\

'i?e\a.Huelv largc—Sc«le Erms are more ePPicient than Swmall cnes

. E‘lha by other Brms & clifficdt  boouse any new ﬁ)’m must Pr’oo(uce ot
low \ewels of owtpul and HueveRre ot high averge Costs

* Barrier bo enfn; arises ml-ura.lla as a vreswlt ol the l'echnoloasg o) pmd«cl—ion
Ls nahwnd monofbol\}

- LeaoJ Barrers t Emwak
" lgged  Proteckion Provided by a Patent
e Mom?a\\a D&mom)
Price

» Tk olemavd Cwrve is The market olemand Cmrwe
- Demand is nob perfectly  elaskic

Pure Monopoly
Demand Curve

D

Quantity

. Avemge Pcveme and Margsrw( Revenue

TR = P-Pclr

- AP P

- MR = 5IR - IR
AY dq

» MR+ P . MR<LP?
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. P“Q& Magiynization

* To  Maximze Prbﬁés « MR = MC

*The olemand curve s down-ward Sl So MR is less Y the Prce

- A pmanopdly wil Pmcluce an ouerw(- level in Which Price > MC

Price

» Profit = area P*Eac

[
|
|
Q* Quanti
per wi

. Monopolﬁ S""Fl)lﬂ Curve

*The ymnaPa\iSl- ei?/ba(‘es MR and M<C to dekermine Output

-“The monopolst MRP | becowse Fhe imonspdist dloes not
euet U< and Price

* There is no <Simle, Wwigue price assciabd With coch owkput  |evel
toek waximias proft, and So there S Yo Supply Carve For Te

Pure b’)omFo\w.&

- Whaids WY'ovw& With Mono?ohg?

Compebivive Tndustvy

Profit= area P*BAPT

hMonoPolu
— 0

more  ouwkput
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aren: F E P*
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* Deadueignt Joss = Zevo
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