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~ sociekies need to accomplizh 3 tagles —> O whak Lo produce

X naiies wavege o ® Vow ko produce goods
(h
a;C::snPlk these three @ l ( whah

itis the brandn of ecoromics whidn concexrs
wdividual decision ‘mek’mg and iks colleckive effeck ontne allocakion of
a SoaeJ:a‘s Scaxce resowmes(wa(:iona\ €conomy concerns macx-oecanomics)

CAPITALIST ECOLORY —> Vs COYOWDIST ECOLORY —>

* decentyalized * cevkralized

* produckions moskly owned and.corkrolled.  * the stake owms and covierols kne
by (For Ene  encfik of privake individuals wmeans o produckion and

alocakion of resounces govexned by disbrioukion oo X
] seexe of Bne va!
voluntary Erading @mong businesses and constmmers ] Greaagin e

Produrckion of @oods and servies
v 3 coum i g
1‘:@: A by dusring a cexkain

T 0 EcOIOmY 1S comp\ebela deceriralized oc cevraliaed
~ XARKETS =
*+ most common Form of ecoviomic decevirakization
* associabed. with asingle group of closely related producks bnat are
offered for sale within partiadarx gecgraphic voundaries
* economic wstiktukions Enat provide people uith gpportumi bies and
proceduures for buyging and seU.ina 8oools and sexvices
* producs belonging o the same maxkek are highly inkexdna ngeable
price= the rake ak Whidn someeve cav oo oo arvers
swap W\O‘O&é for a 80&3 (\k aovems Exad.e) = Sell.@rs = covnpanies —> buyers =
- propexty vights = an enforceable claim i i

- sellers = companies — bugexs =
o a Bod oF Yesowce —> \Y)OldLV)g all companies

! L . - sellexs = inglividuals — bugesrs =
PY‘OPQX% ““8‘”“"5 © \\ma . compavies &

= p(’OPQX"ﬂa r'\gn\;s are l:rahs?@(ab\e \F e sellexs = covnpanies and 1ydividuals
aurent ownex of a geod an reassign ;;;\f,‘{g‘f’a’;" cpavics and

Brose. vights ko andthex consenting parky
(wnex hey axe vok Lransferable
wmarkeks can't opexate>



nakions \')av'm% wmarkek ecoromy = nakions aLboc_ab‘ma Sources
vna’\\nl.g ‘c\nroug*n markeks —> in a Free markek syskean khe
government vnostly allows markeks to operate as bhey will wibhs

(‘Lkhle Y‘%UJ&L‘JOY\ oy d:\nex kexrven E\OY! 4 of the man dogeckives of Mmicro =
_ . . dekexmivie Yow well @adn mekhod
ECOLONMULC FHOTIVES = Mo COoOMOYMNICS of allocaking scarce resousces

usually assuwme Enak people are mokivaked ipaneo

by material self-ivkexest
= POSITUE Econosuc anasis addiesses positive queskions (Fad;ual
qp.e?Eiov»s) usuau% conc@nivng cAnoices or vrarkek oubcomes —>
* waat did happen = providing a Fackwal account of Ene pask
* whak wll Viappern = Fovecas/ci\ng e Fukaxe
" whnat wouwld happen = descrbing tne likely consequenices of acourse
o ackion (cause -effeck)
ecoviomisks yUsT stick o obgeckive facks
— LORKAT\E EcoLortic ANALUs\s addiresses viormakive gueskions
(l:\nend ’\vwo\\le.‘ value gu.d%mean)l—> resevs Whak t(:t.;g%&)\:o Y\appeh
S\ou!

L> stogeckive (awsuuaxs neidrexe v nor x) —
economisks Yely o bhe prinag\e dFindividual
Sovexeignty = eadh pexson knows whakts belter
Foe toom (wilh full kvow \edge of all meqm@

>

SGHEMITIFIC HETHOD = Bemexa\ p(oceduxe used bg scientisks Lo learn abuk
Ene dnaxadexigkics, causes and effecks of wnatuural pnenomena —>

O ikia\ dosexvation

® Bfeovil‘ma

® \dentification o addikions) imgiakions

® fuxtinex dasexvakion testwng

® vefinement of tne Ereory

HODELS OF HATHERAT\CS

— breoves axe exevessed Urough medels = simelified, represevtation ofa
phemomenon

= economisks uork widh wathemakia) wodels because wosk economic
Jnoices are quantieakive C Bne(& teqQuire. pvec&s\ovﬂ



~ \n an economic wodel —>
* exogevous = variables taken as given comparakive stakics = vespanses
* ewndogerous = variables dekexmined [ oF eﬂd.OBQY)CU.S variabvles ko
by Ene vrodel c)na\nses W exogenous variables
~ equilibrivum = 2 poink of balavce &k Wada toere is o tendeny foca
model's endogenaus variables to dnange given Fixed\ valwes F Ene
€xogeviaus vavaldes
~ models are simplified vepresentations of the veal wordd — used by the
econamists ko Simplify complex sosal phenomevia

DATA ARNALUS(S
~ véwords = compavnes usually keep brack of dekailad business vecords
- suxveys = used ko colleck data
~ experiments= to dekexmive cause and. effeck uskog data ecoromists
use an approacda called nakusral expeximent —>
* inibkhe drawmskances of cineruise idevkica| people differ entirely
by dnance
* an economisk atkibubes diffexences in bne avexage oukcowes for
Enose people ko Ehe diffexerces n bneir corcumskances

* econowmekrics = agplicakion & stabistical wethods to empirical questions
n bne fidld f economics

DEUS\OLS HARKETS
@ trade-offsare wnavoidable = good decision ® brade cav terefib eyeryone=ocus uhnenever
making vequives recogwizing bxade - offs people exdnavge valuable goads or sexvices
® o dnocse welk focus on kne margin = think ® e competitive markek price reflecks bobn
whekher 8 marginak c)nanse(svnall adg.ofa value ko costumers and cost bo produacers =
Ohoice) will dekermive an improvement ornck goodis compekikive markek price = cost of
B pecple respond ko incenkives = weighk e producing an extra umit

bevefits and coats of s potentialy desivable
ackicn

® compared to dthex metnods o resowace allocation
markets have advavtages = markek prices coordivate
® prices provide incenkives = cogts of buying aur ackivikies

and benefits of selling are dekexrmined ® somekimes goveramenk policy can inprove. an free-

bS prices warkek vesource alloakion



DEYAD CURVES

~ 3k shows the quuantity of goods luyers want ko loyy carvespondingly to
eadn possible price (holding Fixed all cbnex Fackors that affeck demand

~ relakion bekween priee and quankity demand (it moves along Ehemrve)

- vegative |

> prohibikive
° when income increases bne denand
a\mdb\n'ma else Ehat
For normal goods ghifLs right —>\_affecks demand
* when imcome inereases bne deemand & "’;\
e . Q —>
o inferior goods #hifts left %&‘4

~ DEMALD FuuLCTIOL = ik desaribes Bre amoumk of Ene produick thak s
deranded for eadn possible combinakion o iks price and, cknex Fadors

~ suwlostitukes = (a. produdks all else eq;.gal) if ove ncreases inkhe price & auses
\owdeks to demand vrore of Ene okhex

~ complements = (2 producks all else ecw.a\)’\F one increases in bhe price it causes
bugers bo demand less of Bne okher produck

~ it shows Yow mudh sellexs of 3 preduck wank ko sell ak eadn possible price
(Mold,’ma fixed all okdnex Fackors bat affeck supply) = relation bekuseen price
and quantiky suplied ( it woves along the a.ur‘ve)

a«*’f‘a%
if price. havrges B ypovemenk s S
goes along the aurve uhile T _: —
wnen enorgtving else thak affecks angbning else

quankiby supplied aka given price
Bne. aweve Zaifks

T S0PPLY FONCTIOL = desanibes boe amoumk of e prodisck ek s sugplied
for eack possible combinakion of iks price and ddex Fackars



~ equilibrium price = price ak whidn the amounks supplied and demavded
are equal
~ excess supply —> * sellexs (ower their prices
* Qs deoxeases —> Qi increases
* lowex excess supply wrik) ik disapeears
~ excess demand —>  * buyers ncrease toeir bids
* Bs incxeases —> Qp dedreases
s * lowex excess demand unrkl ik disappears

THE SI2E OF CHADGES 1O HARKET EQOILIBRION

~ supply aucve pexfecklly orizonkal = an nccease intne devnand has vo
effeck on the produck's price buk inareases Bhe anoumt \eought and sdd

~ supply aurve perfectly vextical = aninarease in the dewmand. has no ffeck
on bne amounk. bouglnt and sold buk inoreases Ene produck's price

= skeepek supply curve = larger increase i price ¥ sallex iharease in
Bre amourt bought and sold when demand inareases

~ Steeper deynand curve = larger inaorease in bokh price and amoumt
bouwght 2ud sold uhem demand nareases

- e.lasl;ic‘\(ud = measures the porcentage dnavnge n Y pex pexcevtage drange
inx —> E* = anamge,'m‘-!

(elaslc‘(cxl:\es ave unik-free meastures

ilhaicida o while dopes depend on amiks )

PRICE ELASTICLITY OF DEXALD

- (at price P | denoked ) equals the pexcemtage drange in ke quarkiky
devnavded for eada £ poxcent moxease in e price

~ measwres ous vesponsive Ene quavicity dewmanded is o dnanges in prices
—> €°= / dnange iv quankiyy demanded _ (00 AG°/G° _ AGQP/Q°

7. doayge. in price \oo - AP/P AP/ P




~ we all demand = - elaskic = iks elaskicity s \ess bhay -4

* umik elaskie = ks elas&.\dba equals -1

* inelaskic = its daskiuky is bekween -4 and 0
~ perfeddy elastic = orizovkal demand auxve (askticiby —> — o)
p@rFed-,Lg ivelagkic = vercical devnand curve (eAa s(-,\q\:a :o)
conskank, das(:\cl(:% demand. aurve = has the same elasticiby at
every price (= isoelastic )

= linear demavd awcve —> ¢ E°= AG /A _ AG . P
AP/p AP Q&
Vv

[

Bre price elaskiciby of demandis <— negative constank (-B\
different at euexy poivt on Ene. curve
SEST

PRICE EAST\CITY OF SOPPLY
- ( at price P, devnoked 55\5 equ.als tne perentage dhange. in the Qpaw\-,\&g
suypplied For eada & paxcert increase intne price
= meastures how vesporsive the quavkity swpplied is o doanges iv prices
—> €°= 7/ doanige i quavtity supplied _ AQ*/G° _ AGS, P
7z c‘nange n price T oAe/P AP Gf

= suypply is called = ° pexfeckly elastic = P —> 0
* elastic = Ef>4
“umit dastic = EF=4
* inelastic = EF<4
" pexfeckly inelaskic = E2=0

OTHER ELASTI\CITIES
- \Wcome e\asticky o obamangl = measues Yrows vespovsive demavd s
(:oc)naw%es’\vw’mcome — enz= AQ°/(Q _ Eg>0 —> vormal good
A [ r ' E~<O—>inFe:rio«~3md
~ Cross- price elaskiciky of demand = measures how respoviswe demand
i Lo dnanges tne price of anotnex gaod —> Ed, = AQ® /A 1
- £%.>0 —> substitutes AR [P |
> :EP, <0 —> conplemerks
" Epo =0 —> indepevdent gaods

-




- preferences tell us abouk 8 conswmer lilkes axd dislikes

RALKIVG PRILCIPLE = 8 cosbuamer can rank in ordex of prefexevce all
potemtially available altexvakives —>
- indiffexent consumex = (o alkexvatives) ey ke (or d.is(ike)
both o them equally
- covswmex s preferences ave —>
* compleke = if in comparing ang tuo alkernatives Eney either
prefer one albexnative ko the okrex or aveindiffexent between bhem
* Erawsitive = if they prefer ove altemakive to the second and
the second albexnative ko a bnird tnen Ehey also prefex the Fivst
alkernative to the third

PATIOLAL CHOICE ASSUMPTION = among tre available alkexnatives the
conswumex selecks bhe one bnak he vanks Ene h\g\neg{:

~ consumpkion burdle = colleckion of goods bhat an ndividual conseumes
ovex a given pexiod (an bour, aday,a movkh, 3 gear a lifekime ‘eJcc)

HUORE -\S- BETTER PRINCIPIE = whien ove consumption bumdle contains

move of exery good. than a second bumdle a costurrer prefers the first
burdle ko &e second

— Shows all conswmpkion bumdles bhat a
consemex (ikes equally well

= e \c Bhak rums Bavough consumption
bundle A separakes all tne bebcex brav
A bumdles from Bne uorse Ehan A bumdlle

~ skarting with any al kerna tive av indifference s e (e
curve shows all the other albexrmakives Ehak pipdips
a congwmer Gikes equally well

indiFfexence cupve
Cie)

bekkexr bhay A
A bumdles



PROPERTIES OF WODIFFEREACE CLLRIES ALD FAJULIES OF (ODIFFERELCE CURIES,

= ic ave thin = B¥A (& "beber" Hana) )
du.e ED ILORE -1S-RETTER PR\LC\PLE —> B a‘()d colleckio v of indiFferevnce
aucves that vepresent ove
A Canﬂot bel0h8 ED BOQ- Same [ iwndivi daval's profererces

~ 1¢ do not slope upward = B>A due ko seorE-
\$- BETTER PRIDCPLE —> B aud A camnok bel,ovwa
to e same (¢
| curves From bne same family do nok crass =
* by being on the same indifferevce cuwrve
Bne consumer s indifferent bekween A and 8
* by the TRaLSITIK PROPERTY OF Ehe RALKILE v\
PRULCIPLE Ehe consumer should be wndifFexevt A
bekween B and © —> bhis is impossible swce \
D> B dwe to 3oRE- (S- BETTER PRUIDAAPLS *
in comparing avy tus bundles bne consumex prefexs the one
(ocaked on bne (¢ Ehak is Fuyrboest From the origin

PLOTT\VG LD\ FRERECE CURVES

~ suppose uwkiliby (v) isgiven by U=CF

- Solve for gaod on vextical axis () —>
c=V/[F

=~ pidK ukiliyy level (a\*\o\hrarg\ and plok

— highex the values of U lead ko 1¢ Enak
are fuxrboex From €re origin

— the value of U for the 1c Bhak rums
Barough any bumdle provides a measture
of boe comswmer s welk- being (ukiliky)

- a onswumer can suwosktibuke aood.s ata rake bhakleaves Bhem bekween
bumndles

T * bhis constwmer is indiffexent. bekuween Aand B

Aw{i N * moving Abow bney lese £ F and gain 2¢

res _:CH, N " khe rate ak whidh bhe constumer is willing
AF=-4

' 0 to suwostibuke For F wikh ¢ 1s 2¢ pexr F



HARGILAL RATE DF SOBRSTITUTIOUN

= the marginal rake of swostitukion For x wikhy 4 (K%xw) is bhe yake 2t
whidn a conswmexr mugk adgust 4 ko mainkain Ehe same level of ukilly
when X doanges margunally —> KRS xy = ~AH4 | AX

= in general MRS xq depends on cuxrent (evels of xand u

= Ehe slope f 3 consumex's 1€ depends on her kastes

~ an I has a declining %Rs if ik becomes flatter as we move slong Ehe

cweve from Ene norbnwesk to the soutneast-

WHU ARE PATES OF SOBSTITUTION WReoRTAUT 7 —> mukaally beneficial

Erade depends on krading parknexs! marginal rates of swostitukion

= ks 3 numexic value mdicaking Ehe constmer's velative uueu-be’ma
- h'«gher ukiliby indicates greaker satisfackion than lower ukiliby

UTILITY FULOCTION

~ ik assigwns a wkility value bo €ach conswmption burdle

~ ko create one we assign Ehe same value ko 3\l poinks onasingle \c
—> highexr values for (c Ehat correspond ko Wighexr levels of well-
being ( further From bne ov‘\gm)

-—

bhe indiFference curve passing
Ebvou.ah A covsists of all the

7~ bumdles For wWnion the height

of the ukiliby Funckion is the same

HARGILVAL LTILI\TU

~ 16 is the change in the consumer's wkility resulking Froma very small
amownt of some gaod devided by the awownt added = the amouwnt
AU by whidn ukiliey dnanges due ko a small inarease AX in kne
amouwnk o a good conswmed

- HUx = AU/Ax —>



* moving a(owg the same (€ ukility is constant —> for small
c)nanaa

in x and 4 we have AU (due ko ax) = —AU (due ko ay)
m}osutulc\ng AU gie,bds Cpmduces) HUx AX=-HUy - AY
* by bnis deFinikion —> RSx4 = ~AU /AKX,

i

> HRSxy = HUx /T(.Uq
- mavgma\ vabe o substitukion = takio of mavginal ukilikies

= dnangng the umiks of uhku&:g Fumckion —> % Rs sk conskant

COBB - DOVGLAS LTILITY FOLCT\OM

- v (7(“(3 = x34® —> 3 and be avre constanks Cd.iFF. Erom each cawwzmer)

- indiffexrevxe curves assocaked wibh Co0p-Vouglas ukility fumckions are
skrickly comvex —> 4= U 'k x -ar’b L

= margina\ UJ:lU.El& ofF x—> HUx= a xa-‘ q ]—>)‘CRS)“(=

- margina\ ukiliby oFqy —> uy= bx¥q®!

e "G

AMRSXY O) &
as X ncreases TRS xy decreases Ax

~ based onbhe work of mathernakician Onarles (ot and economisk and,
polikiaan Faulk Doue\as



GONSTRAINTS. CHOICES AND DEMAND

lOCONE, PRICES AVD BUDGET COOSTRAIUT

~ wncome = Ehe vroney a constmex Yeceives dux’ma some Fixed pexicd of Cime
—7 assume Ehey <an afford, ko purrdnase a consumption bumdie iF its price
isn't Wighexr than Eneir income

~ budgek constraink = all the consumpion urdles a consumer can
afford over some pexied o ke —> price of econstmpion urdie < rcome

~ boka\ cosk of Ene bumdle = Px X + Py 4 (price X - umits x + price 4 -
umibs of 4 ) < ¥ (income) —> Y= _ Px

L Pu I Pe_ |

\'4
Yudgek line = shows all Bhe cousumption bumdtes
bhat gust exhaust a consumex's wcome

CRALVGEES | DCOILE ALD T\'\BlBUDGET' LM.E'

l

v v
T income increases = budgek T price increases = budgek line
e ghnifts rigﬂnb(bumo\\es rotakes kowavd s the origin
become GFFovda\o(e3 (bumdles become uma(:Fov-da‘ole)
= income decxeases = budgel  — price deexeases = budgek line
Lne gnifFts left Oowndles rokates far from toe origin
become umaFForda\o\e.\ (boundles becomne affordabl e)

PROPERTIES OF BULDGET LIAES

* Budget lines separate affordable and unaffordable consumption
bundles: Affordable bundles lie on and southwest of the budget
line.

* The slope of the budget line is given by —Py /Py, where X is the
good on the horizontal axis.

* The budget line cuts the horizontal axis at M /Py and the
vertical axis at M /Py.

* Anincome change implies a parallel shift of the budget line .

* A price change rotates the budget line around the intersection
with the axis of the good with the unchanged price (inward
rotation for a price rise).

* Multiplying all prices by the same number has the same effect
as dividing income by that number.




COLOSOHER CHoO\CE

- 8va\o\nicaLLy the budgek (ive is kangent ko Eve

hignes& lc god Y

- 2k ke gptimal affordable consumption
bundle gopes are idenkical = MRS, = & i
Pq wNsUNption
PROPERTIES OF BEST cO\CE
* The consumer’s best choice lies on the budget line.
* At the optimal consumption bundle, indifference curve and
Px goad X

budget line are tangent, and hence MRSyy = Py’

* The intersection of an indifference curve and the budget line
cannot be optimal at an interior solution.

* For indifference curves with declining MRS (convex
preferences), an interior choice that satisfies the tangency
condition always is the best affordable choice.

UTILITY HAXIHUSATION
- Ene optima) dnoice maximises the consumerx's ukiliby Funckion
subgedt o bne. budgek conskraint
= yrzaqx @) (X,q) —> P XtPyd4s
? solukion vusk lie on tie kxudgek line (=3¢) ak toe

oWk woexe Ene maxginal bevefit o shifting resownces
ko one good equuals tne marginal cosk of shifking the same
resouwces away from e othey cod —>

* One more euro spent on X will give the consumer 1/Py — W '\VTIPKO\EW!GVJE is

more units of X. i\mposs'\\o\e oen

* One more unit of X increases utility by = MUy.

= The marginal benefit of spending one more euro on X is marsmal bevefit =
MUy /Py. s wagival cost —>

. * One less euro spend on Y means 1/Py fewer units of Y. op‘c'l\mahlxd -

* One less unit of Y reduces utility by ~ MUy HOx - 7O« being onthe

= The marginal cost of spending one less euro on Y is i P Py budget line
MUy /Py

YRS xy © :_: Eanaengg



PRICES ALD DEXALD
= price consumpkion awrve = gnows how bne besk affordable consumpt ion
Yurdle dnanges asthe price of a gaod dnavges holding evergtiing else Fixed
- individual devnand aurve = describes Ene valakionship between Ene price
of 3 gred andl the amoumt a partiadar consurmer pusxdaeses Yolding
everykning else Fixed —> ik derives from Ene price consempkion crve
wibn diffexent axes
- bne effeck of the dnange w1 e price of one Szaod on Bne deynavd. for a
second geed will depend on whethex bhey are —>
» substitukes = a decrease in Px leads ko a decrease (leFeward
NiFE) in khe demand. For 4
* comp\ements = a decrease in Px leads Lo an increase (vig‘oi:waro\
gift) v bne demand 4

Do E AVD DEHALD

~ income effeck = the dnange in khe constumplion of a good bnak resulks
From a dnancae i icome

~ income - consumpkion durve = Siows how e besk affordable
comumetion bundle dnanges as income dnanges bolding evexything
e\se Fixed

DORHAL GOODS YS IMFERIOR 600DS — ay \ncrease in ncome redaces

\ the amoumt. consumed

an cxease in iIncome raises ( efd< O)
the amouwmnt consumed (Eﬁb O)

\V
PROPERTIES

1. The income elasticity of demand is positive for
normal goods and negative for inferior goods.

2. We can tell whether goods are normal or
inferior by examining the slope of the income-
consumption curve.

3. At least one good must be normal starting
from any particular income level.

4. No good can be inferior at all levels of income.




ENGEL CORVE

~ describes the velakionship bebween incovne and the amoumt covisumed
holding everytning else Fixed

~ fora vormal goed an Increase in income shifks the demand cwrve to
bne vight (whekhex the shiftis proportional ko income depends on

othexr 8ood5)

VOLUHE SELSITUE PRICIDG

- (nveal life) bne price paid Fora good can depnd anbine volume puirdnesed

~ volume penality = when a good's price pex umik rises wikh the amoumt
purdnased

~ vowme discaunt = uhen a good\'s price pex wnik falls wibn Bhe amomk

pucdoased

~ vakioned good = wWoen bne government ora suppliex limiks e
amoumt sk €adh consumer can purdnese (similar to a very
lavge volume \oemach)

DETERMUAE A CONSORER'S PREFEREACES
~ economisks can eibnex ask conswmers bokell them what they like and
digilke or wse Ehe REVEALED PREFERENCES APPROACKH —>
* = infex a consumer's prefexences From their
ackual dnoices (works wndex rakional choice
asswm‘obion>
* a conswmpkion bumdle is revealed prefexved
bo avnckhex iF bhe consumex dnooses ik when
lokh ave available



DEMAND AND WELFARE

- consavmex welfare can be backed aik via demand cuves

T anincrease ina goad's price hss buo effeds —>
* income &feck = depevds only on kne decrease in pudzasing power
* swoskitukioy effeck = depends onlyon the doange n relative price

HEASORIDG CHARNGES 1A CONSUNER. ULELFARE

- ONSWMSr srplus = ek benefit a conswwmexr receives From
partiapaking in the ymarkek forsome good —> ik s khe compensating
vavriakion for (oswg access ko the markek

= compeosating variakion = gmoumt of money Enat exaddy dompensats
e constrex Fora dnange W circumstances

~ price ineasimg lowexs consuvner welfave For b Yeasons —>
O \k yeduces Ene nek pbewnefik of eadn umik constumed
@ it reduces Ene vuumbek of umiks consuwned

COHPELSATED PRICE CRANGE

- umcovmpemsated price Jdnange= price dnange With vo dnange in
wcome (ifa price raises ubility Falls)

- compemsaked price dnange = prite and income thange Eat togetner
leave B¥ne consumex welk-being amaffecked (ifa price vaises,
Vezp’m% wu&g congkavk reguires a rise 0 ‘mcome>

SUBSTITOT (0L ALD IVCOHE EFFECK
= alhen be price of a good increases kun Enivgs hagpen —>
O substibukion offeck = the effeck ov consumpbion o a compevisated
price dnange —> conswmers shift toward, \ess expemsive gaods
(especially bo cAese sulostibukes)
® ivcome effeck = bhe effeck on consumption of removing tne
compemsation (consumexs are paoorer in real kexms ) —>
conswmexs ' puxdnasing wouwex falls and Eney st adgust accordingly



DieecTtiop OF

SOBSTITUTIOL EFFECT

- anvicrease inkne price of 3 good always causes bhe consumer Eo buy
less of bnat goad

~ consumers suostituke away fFrom tre good as ikbecormes more. expersive

~ ik is vegative foraprice incresse and posikive Fora veduckion

Do e EFFECT

~ av \norease inkneprice of a good reduces Consumexs' puxdnasivng
powexr —> they buy less {F Ehe goad is vorma) and wore ifit is ivferior

= For a vormal good the income effeck works inBne sawme direcktion
as Ene swhskikuke effeck (for infexior gpods inbne pposite)

= vocwal good, —> inome effedt is negative fora price increase
and \ngﬁaabi\/e for a veduckion (Enexefore ik reinforces Ene
swoskitukion efFeck)

= ivferior gaod —> incomne effeck is positive fora price inarease and
mega\:'\sre For a yeduckiovn (bnexefore ik qgposes Ene swoskitukion
effeck

DOWLDWARD SLOPILOG DErALOD CIRVES

- Lawof Demand = skates bhat glemand, cusrves usually slope downwavd
—7 witht suloskitukion effeck is always consistent

~ vormal good —> ikome effeck reinforces the substibukion effeck
Gnoevmnal qoods slways obey tne Lawor Demano\)

- {nfexior good —> income effeck cpposes tre sulbsti bukion effect. (usually
s weaker thay tne lal:tex)

- @iffen good = a produck whose amownk purdnased inureases as
Ehe price rises —>ncome effeck is \avger thanthne swbskitukion
etfeck For an wfexior ‘aoo:\ (’\b violakes the law of De\mencﬂ

LAROUR SLPP LY

~ for every “lad ¥ Bnexe s & corvespondivng ‘good” (aosence of bad)

- |abousr Supply = sale of a constvmen's Eime and effert ko an employer
—> demand €or leisuxe (wase asiks price )

~ extensive margin & [aloowr supply= work ak all orndk

~ inkevsive wiargin of [abousr sepply = ow many Yiouss (¢) ko work i€ worlking



~ individua\ budgek covstraiok = wage (w) +wmaximal available kime
(T) + amount of leisure consumed (W =C-L) = B X =5+ WL or
PxX + WO = K +WZ (stope= -w/ey)
- individua| who dnoases hot o work ak a given wage —>
* Fallin bne wage vake = labowe supply a0 —> \¢ stays akkoe edge
of Ehe budgek (e
* suFficienty \avge rise wknewagerate = positive lalous- supply may
Vecome wocBnwinile —> bu.daeh e tangent ko a \nlg?nex <

WCOIE AND SVBST\WUT OL EFFECT
T nse i wages —>
* welfave ofanindividusl who wecks raises (moves o higher rc}
* demand for bokh leisare and dinex gaodss vaises (incore effat)
- demand for \eisuxe reduces (substitukion effeck) —> leiswre
becomes wore costly (Bre nek effect on \albowr supply is ambi 80‘0"53
=~ leisuure s viok av infexior good —> be avmbigiby resulks since ik
affecks also the bu.deeh congbraink



SAVING SUPPLY

~ saving veduces and raises consunption in differedk given pexicds

~ Yorrowing can raise wonsumption beyond a cusrvevk pexiad's Wedgek
conskraint at dne cost of fukuxe consmption

=~ Firws can shiFk investmevk over bime by borraissivng and leading —>
consuwmencs and fiems face krade -ofF cuex-Eime (inkcest rakes axe
20 \nporkant dekexminant)

FILLVALCE BASICS
~ principal = amounk borrowsd when 8 pexson (or Foron) lends money
ko ancner
~ nkexerk = aveumk of ovney 8 borvawex 1S doliged o pay & \ender
over and apove Bne principal
~ \nteresk vake= amounk of intexexk paid ona loan durrivg 3 particedar
period (usuauga year) skated asa percentage of ke principal
- compaumdivg = pagpment of inkexesk on laan balances that indlude
inkexesk earmed intne pask —> causes bhe loan balave bograw
Fasker askime passes
- BT = D(:L* R)T —> * 87 = accoumk balance
* D = pringiea)
° A = rake of intexest
* T = bime (in 8@‘(‘5)

PRESELT OISCOLLTED VALUE
- POV = mov\ekand value of a dairm on fukwre vesousces beday —>
Fukue value ynatexaliaing in v p2riods (\:)

( 4+ RY‘- > avournt one would
have ko puk aside
~ aka posikive nkexest €7 received in Ene to accvnulabe ©
Fukuxe 1s valued 3k less thav €4 boday aftex T gears

WHU DO (VTEREST RATES DIFFER?

T rigk = ik exigks uhenever Ehe consequemaes of a decision are mcerkain
—> kne highex bhe righk of defaulk (= failre bo pay loack borowed,
rovey) the higher Ene intexest paypment demranded, 'y lemdexs



~ dekailf
= bivning of repayment
~ expecked wiflation

REAL IVTEREST VS ALOHILAL WTEREA —> compemsakion received oy

Y the lendex cvarcard avove
compensation measwred in real bre prinapal wikhouk
dollars adgusked fovr inflation ad gusking for inflakion

IWTER ~TEXPORAL BUDGET CONSTRA\WT

Consider a 2-period problem with

* today’s price level P,

* tomorrow’s price level P;

* consumption quantities C, and C; in the two periods
* incomes M, and M, in the two periods

* real interest rate R

A consumption bundle is affordable if, through borrowing and
lending, the consumer can make all the required payments as
they come due:

PDV of consumption stream = PDV of income stream
Hence, the inter-temporal budget constraint is

PyCy + %PIQ =M, + HLRMI.
il
PyCy +1+—RP1C1 =M, + ].-I-—RM1
If there is no inflation or deflation, so that prices are constant,
Py=P;=P:
1 il
PCy + ].-I-_RPCI =M, + 1+—RM1
or

Hence, —(1 + R) (or —(1 + R)P,/P; if prices vary) is the slope
of a budget line relating today’s to tomorrow’s consumption.

SAVILG | BORROUSIOGE ALD THE ILJTEREST RATE
~ inkexesk vake increases —>
* subsgtitukion feck = saving becomes ore rewarding avnd
borrowing becomes more costly
° Wwcome effeck =



T 3 sauex wmay dedade o sane less ecause more inkerest can be
earned on eadn dol\lar saved —> fukure ncome kargek wikh less

moviegy puk o savings
- a borrowexr becomes poorer so bhe ncome effeck veduices

consuMmPEion and borrowing

LIFE CUCLE HYPOTHESS

~ a byeical pexson's adulk life canloe wodeled wikn buo wmamn stages —>
® e,mp(pged—> earving
® vekired —> vo earni

- people tend ko prefex velakively stable covswmpkion

- \ife gyde hypothesis= consumers will save and borraw Eo shadkin

consumption ovex time



~ afirm's oukpukand profik is constraved by bhe produckion tednvology
i uses

~ the simplesk produckion funckion requires one vpuk buk we tsually
encoumtex kuwo or more vaka\e wpuks

~ firms decide on kheivr opkimal combination o inpuks
as firms grow and incxease bne use of all wpuks khe effeck on
produckion ynay nok be proportional = Enexe may be vekwens bo sale

- oukpuks = the Prysical produacks or sexvices a firm produces

= lnpuks = bhe matexials, labor, [and, or equipment tak firms use ko
produce Hoeie oukpuks

= effidenty = Woer thexe \s no way for the firm & produce a\arger
amount of cukpuk using the same amoun's o ivpuks

- eraduckion fumckion = sumurizes all gossible combinakions of
wpuks fox produdkion oukpuk using efficevt mebhods —> oukpuk =
v Gnpuks)

PRODUCTION POSSIBILITY SET AUD  EEFIUELT PRODUCTION FROUTIER
l ]

v Vv
conkains all combinations of conkains the conbivakions of inpuks
inpuks avd aukpuks that ave and aukpuks thak e Firm can
possible given bne firm's l:er)nmtogg adnive using efficient produckion
mekhads
Firms must decide on the scale of production ~ for a produckion Fumnckion
* How much to produce? Q= F(_L.X bnak CM(H uses
— Will require a certain number of workers. \aw L —>
Wi depand on e pce o oo [ —|—2urragel padck: of
* For a production function Q = F(L) that only laba'x = amount o
uses labor L: cukpuk divided b&a tne
— How much does a worker’s produce on average? V\Lmbe)r OF uorkers eﬂml%ﬂl

— By how much can an additional worker raise output?

—> AR = % - Féu



* wnavgina\ produck of labowr = rate at whidh cukpuk prooluced
increases due oav addikiona) (mavgma\) wnik AL of labor ewmpleyed
—> e, = AR _ rlLrac)-F (L)
AL AL
~ usually assumed that oukpuk inceases in inpuk amourks albhough AP
and Xe, MKy ot
= for many produdkion processes knexe is @ kendency for e marginal
produck of an inpuk ko everntually decline asits use is wereased
Wolding alk ddnex inpuks Fixed |
- if ke margwa uorker s move produckive
thav average the avaxage produds
Woceases Lo
=~ if Ene marginal uorkex is \ess produckive
Ehav average khe average produck
declines

A€,

™ e

~ constant Yekwms bto scale = when aukpuk vises ak the same vateas inpuk
—> AP_ stays conskank gsLinoreases

~ increasing rekuivs o scale (“econcmieboFsca\e“) = uhen askpdk rises
ak a hWighex rate than npuk —> AP rises as L inuceases

~ decxeasing rekurns bo saale ("diseconomies oFsca\e“)= when oukbpuk
vises ak a lowex rake than wmpuk —> Ae, falls as ¢ wereases

— two produtkion p\anks uibhin Hae same firm
~ deoreasing maxginal produck neadn plank

- boka\ of 1oo workexs Who avn uork eithex in e
plant £ or 2.

= how ko allecake themn opExmaUa 7 —> equate
Boe marxginal producks across plants i

~ most eFficent allaakion (Bak advieves e ngihesk
-\lz

m.bput) adeved whnexy —> HP L =g equ.als
wer=20, ' >aLy= 1,



~ variab\e inpuk = can be adgusked ovex bne Lime pexiad covsidexed
- fixed inpuk = cavindk be adgusted over kne Lime pexiod considexed
~ gnock vum = pexiad, of kime oude Wnide one or more. inpuks s Fixed
= long vum = pexiad o Eine over Wnidh all inpuks axe variable

~ PRODUCTIUE WPRLTS PACIPLE = increasing the amawts of all privcip\es
Skoickly inoreases Bhe amount of owepule the firm can produce (wsing
efficient prodiuckion nekiods)
= bwe inguks —> Yabor (L) avd capikal (x)
= produeckiop fumckion —>Q=F (¢,x)
" wargia) produck o labor >0, = F (c+ALK) - F (LK) (Wl okvex
AL fackoxs wrnsbank\

~ we asswme Enakt 1P, > 0 for any fackor x

- = idenkifies all bre inpuk combinakions a firm can use bo e @entlﬁ
produce a givey amank of aubpuk

~ famniliy of isoquants = covisisks of kne \scauants corresponding ko alf possible
oukpuk \evels as dkermived by a givew produckion fumckion

DECLIODG HRTS ALOLG AL 1SORVALT

PROFERTIES OF 1SOQLAUTS SO RE RtaIS o =
HRTS, |« = - AK _ Zj:fﬁ;

= are Bhin & e

= do ek slope upward

~ Enose for tne same tednnolagy do nok aross

~ brose o iighex-leue) (ke Faxthex From e origin

- ikisbne boumo\av8 bekuwxeen ipuk combivations tnak produce vmore than
3 given amoumt o oukpuk and those thak produce less

SUBST\TUTIOL BETUEEL (ABOR ALD CAP(TAL ALOLOG AL (SORVAUT A0D THE HRTS
~ warginal rate o bedhnica stbgttalcion (rLRTs) foc
hpwk X with inpuk 4= bne rake at waidn a firm must
veplace umiks o x witn umiks oY to Keep oukpuk [
umchavrged startingata given inpuk \
\;:m

slope=ngTs,



F (L,k) = AL“‘Q? A=\0,x=3/2,p=1/2
ne, = o AL+ kP
Y6 = BALSKP ™

HRTS .k = & %J—> k=e (us°) o

G= laac0

constank. reburns Eo scale = all inpuks alk rise

by Ehe same. proportion ouk —> oubpuk inaceases ak this rate beo
inoceasing retukns o scale = all inpuks rise by ne same proportion —>
oukpuk incxeases akt a highex rate

o\wceas'w% vebums Eo scale = all inpuks rise by bhe same proportion —>
oukpuk inoreases ak a lower vake

~ vaising allinpuks in 3 Cdob- Douglas produckion funckion &= F (L k)

= ALY KE by 3 equal fackor ¢ vaises cukeuk by —> ¥ (¢, Ok)=
A(QL (¢k)9 ¢«+3Lo(kf ¢o<+ﬁ(:(c k)

inureasing rekurns o scale

—> produckion is ore efficierc > - ivsoceas‘mg rekuwiens ko scale For

if boexe is 3 single laxge producer < +B >4

a single produscex may nok * constavnk vebuwrns Lo scale for

gprate ina mannex bnak wawld o+ B =4

bevefit consumexs ' ol.cheas‘w;e veburns bo scale for
xtfcd

~ higher prodluckiviky = Whena firm can produce more oukeuk using the

Savre amoumks of inpuks

~ Fadkoc -veukral kednical dnange = 3 produckiviby improvernemt

-—

Brak keeps the. 1RTS umdhanged\ ak every npuk combinakion — an
wnorease in A uhen € (LK) = AL“kB

Firms many have difFexent levels of £edanical avnd, organizakional
lyvow \ed.g-O.



=~ fiems way ladk boe resources ko nvest in reseaxda ad denelopment
~ Fiems may be siogeck to diffexevk regulakions or markek
Girawm skavnces

= c(aukouk) = Fc + Ve (aukpuk)
~ varable cowk Ne (askpuk) = cotks of inpuks
thak vang with bne Firm's aukpuk leve) e
~ fixad cogt Fe =cosks o inpuks wWnose
use does ot vary with Bre firm's aukpuk
(evel = * avoidabvle = the fivvn does nok
inewur bne cosk (ox recowps ‘IE)
if it produces o oubpuk
* sk = cogt bnak is incuxred evem
if the firvn decides wok ko gporate
- oeporbum\ka cost = be cogk assoaated with
foregoing tne kb bo employg a vesource
m?szt mguse 8

EXANPLE OF OLE VAR\ARLE |OPUT

Suppose the production function is Q(L) = 5+v/L.

= L = Q?%/25 units of labor required to
produce Q units of output

* Labor is the only input factor
>VCQ)=W- -L=W-Q?/25
* If the wage rate is 15 Euro and the firm faces a
fixed cost of 100 Euro, the cost function is

3
Cc(Q) =100 +§Q2 Euro.

—> the exbra cosk inaured

N per umit of oukpuk added
Be coze parumic of aukpuk He= Ac (@) - ¢ (0+ AR) @)
produced. suerageol ovexalk umits AB 4@
ac= ()

Q



RELATION SM\P BETUWEEN AERAGE COSX AUD HARGIDAL COST

~ when oukpuk is finely divisible the Ac aurve is 2
upuward sloping uhenevex ¢ >Ac and
douwnuord slopwng Whenelexr yC < AC 1

~ he Ac cuscve has slope 2ex0 wnen Xe=Ac —7>
Ere sec cueve always orosses the AC aurve ak
exbremum

— auerage Vvariable cost —> AVc = Ve(Q)
o
~ avexage Fixed cosk —> AFC = £¢ (?) e

(EN
— Lotal average cost — Ac= ve(@)+ec(a)

(€ AFc

- average vavidole coxk (always avoidable) —>

He
AVC= Nc (Q\
Q
- bokal avexage avoidav\e cost —> / Ave
Aac=\cla) + Fca (Q)
Q
~ bokal average cotk —> AC= VC (@) +FCa (Q)+FCs
(@8

(uihh avoidable Fixed cogt Fea and sunk Fixed coge FC 5)

Example: Suppose that Q = VT, cQ) = FCsynk + FCavoidabie + Ve@) =15+5+ 2002

* W =20,

* FCsyunx = 15 for R&D expenditure Herice:

AVC(Q) = 20Q = minimum: AVC(0) =0
5 1
AAC(Q) = 5+ 20Q = minimum: AAC <E> =20

i = 2 20
Then variable costs are VC(L) = 2007 for workers, AC(Q) =2 + 200 = minimum: AC(1) = 40
and total costs are given by Q

C(Q) = chunk i Fcuvuidable -+ VC(Q)

* FCapoidabte = S for machines

The marginal cost function MC(Q) = 40Q cuts through all
these minimal



- iF Bnexe ake more tham one inpuk fackor 1socogk lines covkaiv all the
inpuke combinations wikn e same coxk

~ isocosk lines in combination wikh isogpaviks allow a firm Lo pick khe
leask-cosk combinakion of inpuks ko produce a cextain \ewel of oukpus
(or Ene \ac%ejs% possiole aulopuk gwem a cextan cogt)

~ alovrg anisocest live for tus Wapuk Fadsors L and k the coskt —>
C= W-L+R-Kk uhere w is the coxk For a umik of lakor and Ris
the cast For a umik of capital o

~ rearvanging qives —> K=% - wa ¢ (s\ope o Bne isocosk live = —w/g\

Ene leask -cost inpuk combwation foran ovtpuk AN

of 140 iskne poivk on nak isoquank bhak lies on \

e lowext isocost line (poink d raknex Ehan \

poinks like A and 8 — bnexe the isocost (ine )

is l:a\'\gev\t to tae isoquant for a= luo N

QA

C=%3,00

substibuking inguts Along an isoauavk (aka vakio

&S, ) leaves oukseuk umdnanged, —>

~ bne waxgival cost of raising the use of (akor is'the incxeased payment
ko lalor w

~ Bne maeginah bemefit o reducingcapital aba vake thak \eaves
aukpukl wndhamged 1s Bne lower payment bo apital R HRTS )

~ ak the best dnoice be marginal bevefit of $hif king vesoures atoss
Wpuk Fackors equals bhe marginah cogk ofdoing so

— akan inkerior solukion bne least - cosk combinakion of inpuks uses
Some of every inpuk Fackor

- (Fbhexe is an ivkexioe solukion and. the isoquankt s smacty the isomet
line is tarmgevk ko Bne isoquant ak bne \eask-cogt combinakion of
inpuks —> Yope of bie isoquant (- 7RrTs ) eauals ope of e
isocosk Gne (-W/R)

- HRTS, = W[R or XP, /#Px =W/R



The Cobb-Douglas production function Q(L, K) = ALYKF, has
MRTS; = %,5 (see previous lecture).

= ; LT K _ W
= At the minimum-cost combination of L and K, %T =%

To obtain the minimum cost function, plug into Q(L, K) and solve for
optimal factor input functions

1

I — Qa+ﬁ (W/a)fﬁ'/(wb’)(R/ﬁ)lf/(uw)
1

K* = QEFB(W [a)/ B (R/g) e/ +F)

These imply the minimum cost function:

CQW,R) = WL +RK* = (a + ﬁ)Qﬁ(W/u)“:"-“'f“-'(R/ﬁ)“f"-“‘f‘?'_

~ ecoviomies of scale = average cosgt falls as fiem produces more —

c(2Q) < ac(a)

~ diseconomies of scale = avexage cost vises as Fivm produces wore —>

c(2a)> 2¢(q)

~ &ovnomies of scopR = a single Fivm can produce buo (ox move)
producks move dneaply than separake Firms —>

c(6.,6)<«c(q,,0)* c (o &)

- disecornomies of Scope = pcooludn% two (or move\ geods iva single
firvn is more expensive than producing Bhemin separabe firms —

< (04,@.)> ¢ (@, 0) + c(0,,)



=~ firms managers u.guau,a sekBoeixr prices (or sales qMaw(-;\E\es) to maximize.
profits —> how thgy do 'k depemds on the market shouture

~ W compekikive warkeks firms kalke the warkek price for tnexr pradiuict. as
givem and decide on erofiE -maximizing sales quantities

~ opkimal quavkities caw be fownd by comparing the wnavgina\ bemefit of
an \orease in aukput ko Bne margmal cosc

~ a Firm wanks ko sell G quavkities of a gaod —> has ko dnavge a price
P () Wnidh is debexwivned \oy consurnexr dermand

~ Fivwn's profik = sales revemwe P(Q) * & vmvus iks cosk ¢ (@) —>
= P(q)-a-c(Q)

= \f Eve Fievn's aim isto maximize profik ikt vl dhoose 8 @ Bnat

Ynaxiwmi 2es Yevenue \ess cost

- Wvexse demand funckiov = shows how mudn price -¢ aprkity devavdat)
aparkivy derendad = © Cprice)
Bhe firm cav diavge ko seM any givem quankity
o iks produrck —> revemue = P(Q)-Q

~ inorease in sales quavnkiby from Qo Q+ AQ
dnaviges renenue v ko ways —>
* owbpuk expansion effeck = sell AQ additional
umiks eadn ak price f P(Q)
* price veduckion effeck = wncreassd sales quankiby requuires a veduction
n price From P(Q) ko P(a+46)
HORI2OUTAL DEHALD CUR\E DOWVWARD SLOPLUE DERALD CRE

oukpuk
< expavsion
effeck




= ko maximize profit T= P(@)- & - ¢(@) a Fivm has ke ueigh the change
in renenue against the doange W cagk uhen @ is Jnanged
- vnargma\ Yenemue = measuxes the rake ak Whidn renemue vises i€ the umiks
sold inexrease bé a gmall amounk AQ —> \
wr(c)= APDR) _ 4P(Q)B+P(Q) AQ _ AP(R) 4
Q) - e A P(Q)
- inramama’mak umiks = umiks Ene Firm sells obthex than the aa

marginal umits

ival

HR=2P g 4p —>xR=p for 2P 25 or A=0 —> Omexr HR<P
AQ A cases

~ marginal vevemue - HR(Q) = A_PQ,&3Q+ P(a) —> - aapals P(a)fox Q=0
42 * isbelow P(a)fora>o

if 1R(Q) > 7 (@) —> profik can be increased oy xaising Q

- if 3R (0)< % C(Q) —> profit can be inareased by veducing G,

~ profit maximization requires thak ser () = stc(a)

|

~ to maximize prdfik vaise owlspuk if Ene marginal bemefic (mavgmal
revemue) exceeds the marginal cosc —>
O qurankity rule = identify positive sales quamEsies woexe 2R =<
—>f bhis is sakistied by wore than one positive sale quankioy
dekexmine whidn produces the higheek profit
® gnuk dowm vule = dnede Whekhex Bre ok profikable gsikive sale
Quuantily vesulks n greatex profit Hnan shukking dawn

~ n compekitive maxkeks Firms are price kakexs — firms Face horizonkal
dermand caxve so bnak HR = P —> o maximize profit —>
® quantily rule = identify posikive sales quantities whexe P= e —>
\F Bhnis (s satisfied by more Bhanone posikive sale cwan\:\h}} deboxrmine
Wnidn produces bne highest profit
® shuk dowm vule = dheck whekher the mosk pvofikable posikive sale



quantiby vesulks w greater profik thar ghukking dowm

THE QUALT\TY RLLE THE SHUT DOWU RULE

Consider a firm with C(Q) = 1 — 2Q + 4Q?, facing a price P = 10.
» Profit: m(Q) =P-Q —C(Q) =10Q — 1 + 2Q — 4Q?

* Marginal revenue: MR = P = 10

* Marginal Cost: MC(Q) = —2 + 8Q

* Profits maximizing quantity at P = MC(Q):
10=-2+8Q
=ON=13/72"

* Check whether profits are positive:

2
TT(Q')=10-3/2—1-}-2.3/2_4(;) —8>0.

* Profits are maximized at Q* = 3/2 units of output.

~ bhe quankiby a Finm wanks bo supply abagem price s () depends ow e
sbruckuxe of avoidable fixed cogks avd variable cosks —>
® vio avoidable Fc —>
* produce as(ong as Bne price covexs marginal cozt incuurvred. For eads
extra umit
" supply cuxve equals e curve
® Wik avoidable Fe—>
* produce as long as bhe price covexs marginal cogk and bne price s
highex than Ehe average avoidable cosgt
* supely cuxve equals 1o awnve only uhere e > AAC and, s ak 290
oulbspuk obnexr wise



When the market price increases, the profit-maximizing sales
quantity for a price-taking firm never decreases:

To see why, suppose_(j andAQ are the profit maximizing R=¥a
quantities at prices P and P, with P > P. N
=>PQ-c(Q)2Pe-c@® M L
becauseQis profit maximizing when P, while Q is not,
and PQ —C(Q) < PQ - C(Q) )

by the same argument.
Subtract (2) from (1):

=
=
~ marginal cotts equal e slope oF re varadble cosk aurve

~ i bwen variable cosks equa) e area umder the warginal cosk cwnve

~ prodwcex sweplus = reenuR Yninus avoidable cosks
= Frm's profik= producex strplus minus stk cosks



= individwals avd firms are price takexs (= l:\neg take bne market price as givew
W decding how muda ko by or sell )iF markets axe compekisive

-~ Bne equilibrium aukcome. in compekitive markeks i efficent. —> a xivmi2a tion
o aggregae swrplus

~ viok compekikive warkeks —> equilioriwm oukcomes may nk be &Ficient +
policy vegulakions can increase welfare

~ warkek demand and supply axe the suns of demanodls and supplies of all
wnstumexs and firms —> their awrves are the orizontal sums of individial

demand awnd su.ppta oweves

- = st oF &ne dermands of all individugl conswmexs —> QQ(P] = z-f:z &c‘!(")
for \Wndividual consumexs (=4 .., 1T
- mavrkek demand curve=Vorizonkal sum of individoal devmand awrves

WDIVIDVAL DERALD HARKET DEXRAAD

Da
Dg+2
Dy

d
- = sym oF Ene supply of all indavidugl consumexs —> Q° () = >N Q’; (p)
for \Wdividua\ firms 7=2,..,d
~ mavrkek demand curves=Vorizonkal som o individual supply curves

WDAVIDUVAL SUPPLy HARKET SoPeLy

Sy
52 /



SHORT - RUD CORFETITIVE EQUILIBRIVIC
~ covnpekitive equilibriunm price= woexe Ene
total quantiby demanded equals bre toka\
quankiby supplied —> Q4 ()= @°(P) 2
HKARKET SUPPLU CURIES
= ghork - yum supply = add up the shork- vum N
SQ-W% auves OFaU Cuyvem&(a adsve FiY'V)‘)S
= long-yum supply = add wp the long —run
stpply acves oF all poterkial supplionrs ’)
v
free entry = tednnologey is Freely available ks angore Wio
uhighes ko staxt a Fivm and entry is wnrestricked (ke
nmbexe of potential Firms is unlimited )
LOG-TINE CORPETITIE EQUILIBRIOK. WITH FREE ENTRY
- eq;.L),ubt"\wm price = Almin
~ firms eaxn O progié

~ eadn ackive Firm produces at its efficient
scale of produckion
P=Ac Se
~ i€ captuxes Ere vek bevefit areated by the
produdtion and consuny pLionof a god
- aggregate swrplus = tokal bevefit From consiumpkion (éo[: wx(lmaness o

pay) — total avoidable cosk of procluction oY covsumex sweplius +
producex suwrplus (of all Firms 8nd conswmers)

min

[0 A PERFECTLY CORPET I TIVE RARKET

- b.uders and sellexs face vio Eransackion costs

= producks axe homogeneous= idenkical in the eyes of bhe conswmer

~ vio markek powex = thexe are mavy bugers and sellers eady acoumbting
for a small Frackion of e cverall demand or supply o the good

- \xuders and sellexs axe price takers (pr'\ces e unafFediad \93@(1%4\ i
decding o muds ko by or sl

~ o extormalibies = no ove is nok affecked. lag the ackions oF ddnexs



EFFIaenT when Boe aggregate sturplus adhi eved in 3 competikive
equilibrium is higher dan —>

~ if Ene amoumt produced (consemed was dnanged

= if bre diskribukion of owkpuk acrss Firms was doanged

~ iF Bhe digbribukion of goods axoss onsumers was chavged

EFFECTS W0 CHALMGES

~ in Wo consumes gead

= W uho produces good J’> (owerin% aggregate stwrplus
~ in good's prodiced, and consumed,

N

T umniks of goad axe consumed by those. wndividuals uith Ehe highest willingvess
to pay For themn —> comsumens' tokal willingness ko pay for the umiks they
consume cav) be measuxed by the area Umdek-the markek demand

aweve up to that quantity
~ umits of good ave produced by Ehe firms wikh bne lowest avoidable cost
of praducing tnem —> firms: total avoidable cost for tne umits they

produce can be measwed by e axrea urder the market supply

Quxve up to tnek Q/-La\"b“:'d - constmsumer suwkplis = Summ of conswmers’
tokak uu'\\lima‘ness ko pay minus Eneir total
ex pemdibie

- Produrcer §ukplus = SUm of Fivms' revenue
minws their gyoidable costs

~ aggregate suplus = consumer swepliLs +
produceir s plus



EXARPLE

consider a good with

- markek demand, ad=a-bp
- markek sapply Q°= cP-d

o

a4

ab a conmpetitive equilibrium wikh price ™= pic and quanti by produced
avd consumed QF = a‘ “bd

b-\-C.

aQg@regake welfave is given by the sun of

conswmex suwrplus CS= (7 g / Tpte

+d _d\ 3<-bd
= producer surplus Pc= (\ow <) bic (2

\

veduckion in agaregate stuplus below ibs maximuwm possible value



MARKET INTERVENTIONS

~ government ivkerventions alker maxiek oukcomes (& kaxes, quavkti by
regulations, ebe. )

= some policies aim 8k yevenue gemexakiov uhile cbhexrs are implemented, to
re-direck markek oukcomes

TAXES

~ goveramevits tax goods mainly to raise the revenue needed to pay public
expendituxes

~ bypes of taxes —>
* Speaific tax: Fixed dollar amant Bt musk be paid on eadn umit ought or sold
* ad valorem tax = stated as a percentage on the qood's price

EFFECTS OF A SPEUFIC TAX
~ poink A = markek equilibrium
~ poink B = increase inkhe price - o
b

paid oy consunmers due to bne tax \—[
- - . | . Po |-
point ¢ = decrease in bne price veceived F[P .

by producexs due to the kax

increase in conswmers' T
cost pex gallown 1)

deccease n qas
Statiows* receips pex
galon

EFFECTS OF AL AD VALOREH TAX
~ poinka= mavrkek equilibrium . ‘
~ poink B= inarease in the price G por galion
paid by constymexs due to e tax A
- poink c = dearease i the price
received by producers due bo the tax L/‘{ )

deorease in gas
stakions' veceipts
P& gallon




LWCIDELDCE OF A TAX

= inadence = how mudn of the tax busrden is borne by various markek

participants

~ bhe incdence of a kax depends on the elasticity ofa 8ood'sdemavd /suﬁp(j
~ the more inelastic ove side of Ene market velative ko tne obvex-is, Ehe

igher bne ghare of the tax bwrden it has to bear

[NCIDELCE OF A SPECIF\C TAX

- sellers bear bre evkive burden of the kax if —
* demand is pexfeckly elastic
© Supply is pexfeckls inelaskic

= buyers bear bre entive burden of tne taxif —
* demand is pexfeckly inelaskic

" supply is perfeckly elastic

for swall taxes quarkity traded
is reduced by —
AQ _ d APb _ sé&
QER R
since
APs = Ps-Po=Pb-T-Po= APy~ T
—>APp=_Es_ T

Es-€d
e buger's ghare o a specific
taxTtis _ES

Es-Ed

A SPEUF\c TAX FROX A SELLER'S PERSPECTIVE : SHIFT LG THE DEXALD cUR\E

~ poivt A = ynavkek equilibrium

~ poink &= increase in the consumex's
cost due to the tax e XA

= poink ¢ = decrease in the per gallon
producex's profit due ko Bre tax

~ same inddence regard less of
uho is taxed log the government

decrease in gas
skations' receipks
pexr gallon

N Pp= P05+ T

\_l: Po

/_—l: Ps
54

Po-T |

A SPEUFIC TAX FROX A SELLER'S PERSPECTIVE : SHIFTING THE DEHAN LUUR\E

~ poivk A = markek equilibrium
~ poink B = inarease in bne consuner s
cogt dure to Ene Eax il
~ poink ¢ = dearease inbhe "\_{"
producer's profit dwe ko the tax
~ same wddence regavdless of
who is taxed by the governmevit

decrease n gas
skationg' receipks
per galloy

b:ﬂ{m) B

L/f ) [ ()




UWELFARE EFFECT
PEADUEIEHT LOSS OF TAXATIOY

logt aggregate swrplus Enat is Ene sum of —>

' mex sucplus + loss | Pb
o + Loss wn producer suxplus
Po
(’s'—P}‘T
Without tax With tax MLoss
with tax
_§_ h Aggregate | C+ D +E+
;;' supls | F+G+H C+D+F+H| E+G
® Py
2 0 : Consulmer o : =
= BEhT I surplus
|
| : Pfodx:w ELER " -
| | surplus
: : Tax
i } revenue 0 D+F

& 0
Gallons of gas per month

WH\CH Goobs To TAx?

- mimmized loss in a%vegabe seweplus =

D
A

o

(aoods are taxed sudn Yat bhe

dead weight Loss of taxation will be low —> eibnexr Ehe demand or the

Supply cweve s vexy inelastic

~ caveat = demand ofben is inelatkic For goods thak are a necessily
regavdless of howsenhold incowme
~ Fairness consideiakions may conflict with aggvegake suplus maximigakion

TAXATIOND WITH A0 DEADWEIGHT LOSS

(a) Perfectly inelastic demand

Price paid by buyers ($/gallon)

0=

Gallons of gas per month

(b} Perfectly inelastic supply

Price paid by buyers ($/gallon)

0r=0Qp
Gallons of gas per month




SMBS\DES
~ swosidy = pagment Enak veduces tre amoumk

Enat buyexs pay for a good orincreases Ene
amoumk thak sellexs receive

~ in compekitive markeks subsidies areate
deadweight loss because the cost Qr * T to
Ee government, exceeds the gaivs in
consmex 3nd producexr sturplus

Y
Po

p=Pas




- some markek sruckures allaw Firms ko hange 3 prie sloove iks marginal
cost —> markek powex

~ wovopolies = ovly one suppliex w a markek (@(Exemre ghruckoxe)

~ oligopoly= mavrkek widn only a few sellexs

~ ynonopsony = warket wikha singwax e

govornmerks vegulate the price a moviopolisk cay, charge o prevent

wellfare loss

= When markex compekibion is somehow pre\le‘d:e&

~ ownexghip of all of an essevcial wnpuk is wikn ove produscex

~ high enkny costs and econoviies of scale oreate a “nabuwal movopoly "
~ cbnex Fuevns do ok fivd bne markek profitable

~ governmeaks award long - bexym conbracks toa single fivm

~ pakenks prevent oinersellers From ewnkexing a warkek

~ ivmovakion and cost cukkivg deber markek entry

scale eamomies and Wionopoly —> it may be impossible formore than
ooe firm ko make a positive profit

weasuxes Ehe rate at which Yevenmue vises i€ DCOLLWARD SLOPLIS DEMALD CLRVE
AG addiktional umiks ave sold —>

®xR(a) = A—(Z%ml

i AP(&)Q;CF;(‘QAQ (For small aa)

- 4AP(e)
AQ Q+Pés)

- xe= ¢(c) (Hé —>
* bhe ela 8%(0:65 of demand €%is a negative
nwuwmbex = KR < price
* he wore elaskic devmand the dlosex vnaxamak yevenwe is ko bhe price



—> vaise oukpuk if LR
O quarkiby rule= idenkify posikive sales exceeds bne e

quavkibies Q uhexe %Rr(Q) = xc(@) —> if
Ewis is sakisfied by more bnan one positive sale quavtity debexmive which
produces the highest profit
® ghuk- down yule = dnedk uhetner the most profikable sale quAantiky
vesulks n greater profit trawn shukking down
QLANTITY ROLE £HUT- DOWIL RULE

AcC

ne=ne ne=ne

EXAHOLE

Ynonopo ik wiltih —>

* wgk Fundeion ((B) = 2+Q+ i—&z
* facvng demand @ (P) = 1o-¢
sekking %R =rC —>

. AP | A ((lo-a)a)
e T el TS
«HC = .A_C;(il: i“'G\

aa

=>10-2Q=1+8
=>Q%¥=3 pT:=3
deck profik —> T* = P7Q" -¢(&)=21-95= 11.620



leve) of wmarkek powexr depends on markek demand
ak Bre profik maximizing price ard quantiby —>

| - |
- P — 1\l —s Pl@-rc _ '
ne=P(aq) (I-f za )= X => Py =

yatio = \marku.p/pvice-oogb

maxgin [ Lexver index > bne degree of 2 vmwnpotistls

oL el@re o bhe mavrket powe)r(ﬁuee)cl:enbl:o
= e ol Whidn iks price exceeds its

profik maximising price alwaods mavginal cosk)

s aban elastic parcof dhe demand allal

cMNe (E“‘ 2-1) because whenever EY =

A0/p > - | an incxease
wn bre price Gedu_d:iow'm q,ua‘nb\é%p raises profits sincebne gain
AP-G is largexr Hoan Yoo (oss -Aq-P

ak inelagkic parts of the devand. cuxve a noviopoigk can always
inorease profits bg raising the price

2 ) P=$40 P= 35
Monopoly price and quantity !
Consumer A+B+F

surplu

C+E+6 | B+C+E
Produce
Producer — Avoidable | — Awoidable
surphus

fived cost fixed cost

Price ($/cubic yard)

Areah = 857600 | Areak = 528,800

o o e

Concrete {cubic yards per year) AreaC=$38400 | AwaG=$512800

o b bevefits of patent probeckion

3 _— e A veed ko be weighed againsk
| s : N welfare loss fFrom monopolisk
Fr e and quavkibg dhoices

| | -

142 28 60 283

Quantity (milions of mg per year) Quantity {millions of mg per year)



~ firms can vaise profits through price disorimination = wena firm
Onaxges diffexent prices for diffexent umiks of e same good
= a Fivm mugk have some markek power
~ consequemces for conswmex and aggregate welfare
~ @ movopolist can engage in perfeck price discrimmakion i =
" a auskumenr s willingwess bo pay for each umik is [Known
" tre momnogolisk can dnavge a diffexent price for eado amit

= if consumexs' ui\bx%ness to pag s umxvioum (mosfc cases it ig v,o@
fivms can ghill discxriminate based on dosexvavle dnarackexistics

PRACE PAID TOTAL PAURELT

¥ For an extra wuik
dne pays 2.20 (vumk)
for £ umit she pays 2.50 +2.25 (it decreases)

o2 ¢
035 [

123]

~ the firm dhavges exackly Ehe consumer's willinguess bo pay for eadn unik
coviswmer suxplus is reduced £o 2ero
= p\»od.w:ex sweplus increases Eo Ehe maximum amommk —> %a&e Swplus

= aggregate sturplus v a compekibive mavket ( Ehough consumexs lose ouk)
~ wargival revenwe aveve = demand ascve



2 part kariffs = cvswmexs pay a fixed fee if

. f'lxea f (F =
Hoelé buy avy bhing at all plus a seyparate (::ax-) Pu)
pex-umit price for each unit bney by ——

- EXAMPLE ->
* witha pex umit price of $1.50 bre
demand will be 3 units
* it leaves a conswmex surplus of §2.25
* bhe conswvmex would be willing to pay
a weekly fee of $2.25 (and vio wore) al

P
He

PROFIT WITHA 2 PART TARIFF AUD |DEUTICAL coN UIERS
the Firm can inorease. ks profit ko the maxivun
possible by —> * lowering ks gex-mivuke
dnarge from 20 ko 1o cents
( equal ko ec )
* raising its fixed fee

disoimihation based on dusexvable cugkomex dnarackeristics = uhew a
firm can diskinguish consumais wikna Yigh Vs low wilingvess ko pay
exaree (A= adults, = students)

t(esae,\ _>—'—.,,4-— => Ps-Re ¢ Paclte ., ps< P

, 3 EX  profitmax  Ps PA

v
skudents have lowex income so iF 1

even a litkle toey ave likely o buy less




STOORWLTS ADOULTS

&
e \"‘

N\

EXAHPLE
P=a-bQ =>revenue = P G=a0-ba> =>xr = 4008 - a-24a
Qs = 300 - (o Ps a¢

Qa= (600 - oo Pa

mownopolist prodicing wsith c(a)=2a => xc=2

=> {yerse demand

Ps=3 001 Qs —> %Rs= 8~(0.01-2)Qs : zt rHc

Pa= lb- 0.0 Ba —> Ra= lo—(0.012)Ra £ 2= 3c

= -

Qs=%oo—(%%_—) =300 - 500300 —> Ps=5—> s “5.3c0-2-200 = WO

«x
QA:Ieoo-(lé*Z):lbOO-on::qoo—> Pa= —> WA 9-F00 - 2-J00 = LD

O.02

=> [ot. pro€i€ wikth price disarimination on doservavles —> s + Ta= 530
—

wikhouk price disariminakion —> market dewand
2600 - 200 - P For P53

Q =
1600 - 1o - P For P38

=> invexse. maxkek demand

12- 0.a05 - Q for Q.2 300
’P:
l6- 0.0\ -Q for Q< g0



PROT | T- A XIVIUA 206 PRICE WITHOUT DISCR\ FUVATION

(a) Market demand {b) Profit-maximization

16
14 Profit = $4,900
- _ 12
T 3 0 Profit = $5,000
2 :
: el TN
& & 5‘\7 [
<1—~—<-I{7Mn
4 I
y | Me
700\N :X,ooo \

400 800 1,200 1,600 2,000 2400 400 800 1200 1600 2000 2400
Movie tickets per week Movie tickets per week



GAME THEORY

~ game = situation of skrakegic interackion —> situation in waidh a
numboex of individuals make decisions and €adn caves bokn gwout
Ereir own choice and abouk otherst dnoices (ex. negokiakions)

~ gawe bneory = studies wtexactive decision - mak’ma ahexe
bre. aikcome For ead partecipant (or “plaaek") depevds on the
ackions of all —> wmake predickions

~ economisks use it to Analyse skrategic situations

- bwo kypes of games —>
® one - skage (skakic) game =

* one sek of decisions (€adn plagex woves onley once )
* plagexs make dnoices withouk krowing the otner players'
Anoices (il kaveus o ves)
® mulkiple stages (dﬁmmac) game =
* sequemwe of decisiovs
* at (east ove plager Kvows another plager's noice before
wmaking Eneiv decision

DNASH EGULUILIBR(OIT

~ concept b(é makheymatican Jown Lagh deuel,opeol in \Qeo

~ in a nagh equulibrium Bre ackion played by each individuat
is & best response ko the ackion plaged by evergovne else

~ combinakion of ackions is skable

BUSTIFICATION S FOR MASH EGVILIBRIUN

~ ifall plagers learn to make accurate guesses (E\/woqgn playing vepeal:edbé)
brey will all play best responses o kneir opponents' adtual decisions

- self ~ew€ov~oln% agreement = every party to the agreement hias an
incevtkive to abide laﬁ ik (Gsw/m?wg dhexs do tne same)



BESYT RESPOLSES W) GAXES WITH FILELY DIVISIBLE CHOICES
BEST RESPoWsE FuncTiown (ReAcTion FuneTion )= shows the relakionship

bebween a player's best response and alldknex playexs' choices

NASH EQUILIBRIUK

20 2o
5 x's begk respovise 5 x's best regpovise
g (o‘ g (o
N ) mwe M= equililovium
=0 . =0
5 ! 5
| y's besk response y's besk respovse
A \:,C
53 © 1S 20 5 \o 1S 20
x's \owys x's howrs
EQUILIBRIOVI \LH THE PRISOAER'S DILERYA
T inaone-stage game ackiowns have ROGER.
to be dnosen before Bre ackiovs of demy | squseal
153 -4
cknex plagers are doserved, il g > h
— eadn of Brem \Y)dAV\dALaUg is %: > reger's best
bekkex off 5queauv18 (evem if g g b 18 =5 reppovyes
- -5
both would be\ae&exdl:dm%mg} % Ny
- . . - o =1 il
bodh will sequueal ivibne equiliborium - Pagh equilibrium
o b Pl

STRATEGH COMNCEPTS

BEST rEsvowsE = an ackion bhak provides player with Ere highesk

possible parorf asswmivigy dbner playexr benave ina hwypobhekical

specified way

DOFULALT STRATEGY =

~ 8 plagex's only best response vegardless of dhex players' dhoices

~ when a plagex has a domivant skrategy they do notneed to Ehink
about uist dbhex playexs willdo

POYULATED STRATEGIES

- =if brexe is some diver skrakegy Bnat yelds a skrickly higher pagoff
vegavrdless of ddnexs' dnoices

~ ivterative delekion of dowivated strategies = Yae process of removing



e domivated strategies from a game —>
" Yermove the dominated skvategies Froma game
* inspeck the simplified game to dekelrmive whekhek it covkains any
(new) dowinated strategies —> it dioes vermove hem,
" yepeat. Ehis process wnkil there ave vio more dowinated skrakegies left to
vemmove

WEAK LY DOFULATED STRATEGIES

if thexe s some. dohex strateqy bhak yields a skrickly Wigher pagoff in
some drawmstances avd thak vever yields a lower payoff vegardless of
ddnexs' Onoices

DESCA\ RILG A GAXE
~ ovne sbase games —>

" identify bve players

* identify tre strategies availavle to eaon

* identify each plager's payoff for every possible combination of ackions
~ ynulki stage games —> same as one stage pames buk skrategies refex ko

all possible plans of ackions available

PERFECT (LFORXATION = plagexs make bBnéwr dnoices ane at a bime and nothing
is Vivdden from any \o\a%e)r
BACKUSARD [0DUCTION = thne process of solung a skrategic problen; by reasoning
in reverse —> start at Ehe end of the tree diagram Ehat represents the game +
work back ko Ene beginning



oLieopoLy

~ game bneory is used o analyse wak a Firne's best ackions ave in oligopolies
-~ best strakegies depend onthe markek struckuxe
- best skrategies diffex ene Eca)pe of compekibion —>
* Bextrand wiodel = compete on prices
* Cowrnat modR) = compebe an quantities and sek these simulka
" Stackelberg wodel - cwmpete on quatities and set these sequeveialiy
~ aukcome of oligopoliskic eompekition bgapptgima game ﬂoeorg
~ ina Nagh equilibriomm o an digopoly markek eadh fitm is waking a
profit-maximising dnoice given bhe dooices of iks rivals

PROFI\TS BEST RESPONSE « NASH EQ,
vEPst vEPt
Vigh evice  law price Vigh erice  law price
Y Y
g 1500 1300 g 1500 (300
o E“ 1500 500 g ﬁ" {500 500
8 g Sco loco 8 g Sco ('}
_3 1Too loco _3 1Zoo looo

BERTRALD HoDEL

~ duopoly = tuo sellers mbne markek (usorks the same For 2.+ sellers)
- "\Omosevmenus goods = Firms sell idevkical producks

= price compekikion = Firms dnoose prices (s'\vmw:awewbd)

TARKET OENQPD OEHALD WHEN CHARKED § 10 DEYAND WHEAN UMRGED $B0
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BEST REsSPOLSE

Eve best respovse fora fiem with xe andl Prmone : 2::,: =Qc1:>v\:ne;$bor‘s price
for bne. vespeckive markekis —> * Pmono = movopolistic price
11 Peomp > Pmove => dnarge fown = Prone

- iFrece Peomne < Prinono => c}nawae Poum = Pcomp -é

- if Pecome <Ye => c)oe‘fae Pown = RC

PAgH EQVI LIBRIVY
~ inthe Bertrand price compekition mode) Firms

N umdexbid eadnothex
_ ~ 0 equialoriwom —>
& o * firms Onaxge a price equal to bheir e
g ‘o — * Firms make 0 profit
:l : Duo * aggvegabe welfare is maximised
2k 3k 6k 6k Rk 10k
Q good| x year

COVRNOT XODEL

- Frns simulkaneously daoose Mows vunda o
produce

~ bhe price dears bhe markek Qiven the bokal

Quantiby produced

price(§/q)

RES\DUAL DENAUD CWRVE = shouss tne relationship between 3 Firm's oukpuk
and bne wmarkek price given the oubpuks of Ene Firm's vivals

X's oukpuk s 2k X's oukpuk is 4k

(e lo

y's residiah demand
dhen x produsces Gk

§'s vesdual demavd

30 when X produces 2k

v D (mavier)

4o - XX
)
1
I
.
1

to

Price(y/q)
price(§/q)

1
1\ RDuk
2k 4k 6k 3k 10k 2k 4k 6k Bk 10k

9. good\ x year 9. goodl x year




BEST RESPOMSES O THE COURMNOT HODEL

X's oukpuk is 2K x's oukpuk is Gk
I I
) %0
HR=)XC
o y's behaves Likea o
5 o N\ v}?onopoui'ﬁ- givem 5 6o FR=C
8 : J 1S RD e 3 Sof- :‘L e
£ 4o £ 4
L | o \
) RO, I Aduk
1 ”LRu | WK
) |
2k 4k 6k 'k 10k Ik 2% a4k 6K 'k 10k
9. goo\ x year 9. goos\ x yeavr

=> weaa&\ve cukpuk bebweey compekikors
oukpuk and own besk resporse

BEST - RESPONSE CLRVES = ghaw firms' begk dnoice in respovse o each
possible ackion by bheir vivals

9 'S best -respovse curve x's begt - regpovise cukrve
&R 6%
v, Bk 9 5
X x
3 Gk s Gk
~J ~J
§ % :3 £
L= = =5 : ak
v v
® k- - ol B8Ry w Ik
! g :
Ik 2k 3K 4k 5K 6k ué 2k 3K ak 5K b6k
X's W%(thjeﬂ\“) X's ulkpu/c(ax%eav)

A4
DASH EQLILIBRIVIC 10 THE COLRLVOT »ODEL
~ eadch firm dnooses (ks pvofih-max\m\sima
oukpuk leugl given its vival's oukpuk
= neithex firm has an incentive to
vt e Oewiake from ( 2k 2k)

§'s oubpuk ( Q xyear)
X ¥

Tk 2k 3K GK SRk 6K
x's aukpuk (@ xgear)



ExAHPLE

tuo producexs £ and 2

wk coskt C4 and ¢

Ehey compeke on quantities i a markek with Q(PY=a-b?
=>

G +Q-2

- mvexrse mavrkek demand —> P(QwQQ = % - =

- tnvexse Fiven demmand — P(0:) = (*a-b(la ) = C;—"

a-Q3 _ 2a¢

- profit maximisakion —> XR; = 5

= C\
- besk vespovse —> Q"(03) = (3-Q3-bei)/2

N QQ/Ji(/lb\r’qu — Q¢+ (3'(3'Qi~bc_33/z-bc1\)/z
=> Of;z m—;zw ForLig=2,2and (%]

< a+bcg-2be;

equilibovi un q,uanbi(-.\eg - Q{ = 3 , L= 1,2 me(,g& =>

- equilibvriumnm price —> P (O.‘{ ~ Q%) =

- equilibriuwm profits —> w@i = (,3"_“9;-;“'\5‘-3’- ca) a+beg-2bci _
3

(3"’ bca - sz\)z
QL

ODEADWE \GHT LSS

be dzadweig)nt loss in @ movopoly is largex than
n 8 duopoly because Bre monopoly quankity is
lowex and bne vnov)opohd price s highekr above
mavginal cosk Ban in a oligopolistic markek

price(§/q)

EQUILI BRIV

= Firms Onoose profik-maximising quantities gwen Eheir compekitors!
oukpul quavntities ard e vesulking price is akove Eheir marginal cost

- Firms cav make positive profit



~ aggregate welfare is lowexr Eran undex price compekition buk higher
Ehan in a monopoly

HAaRrkoPs
in a markek with L idevkical firms each produces the same amoumt Q1L
hence 3R=P+ AP G

AQ N

=2 profit maximisaktion 2R= P+

(P-xec). _©

3 ned

=> the less elaskic demand and the simallex Bre umaber of ficwns in Ehe
wmarkek, the greater e mackup

Q - . .
o - Tee implies a marKup

3|5

FACTORS AFFECTILG THE LUIUBER OF EIRICS

i A reduciion In ey cost b) A Increasie in demand
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RAISING RIVALS' COSTS

oww markek ghave and profits can be inereased covrIOT CorpeTITION

by raising a vival's cosk for example via —>

= (ebbying ko impose regulakions that Favor cum
produckion kedanology

~ (obaying ko \mpose a tariff

" increasing the cost of 3 rival's inpuks

~ buying a (ot of Ene supply of a oxikical inpuk and

i ] {p K —u’:' 3Kk Gk Sk 6K
viok Supplying it rivals x's atkpuk (@ xgear)

£ 8

k[

§'s oubpuk ( G xgear)
%

STACKELBERS YODEL

~ STRATEG\C PRE - coroUTRENT = 3 Firm commuits ko cextaivn ackions before
rivals bake Bneirs with the aim of aFFedcima vivals' latex choices

~ Stackelberg wode\ of quankity compekition = addresses bvis For a scenario
where buwo firms Adnoose Eheir aukpuks sequemtally

OUTPUT LHOICE PU A FIRST- ROUER
~ sequemvtial dnoices —>

0] cu_ganb’thd decision Q. \98 the Firsk mover = leadexr

® quantiby decision Q, by the sewond mover = follower
~ find equilibrium quavkities bé‘.SOLVI.Dé BACk WARD,

v

" step 1 = dekermive optimal G taking Q. as given:
maximising T, (@,,8) = P(a,,@.)Q,- (@) gields
a best. vesponse (veackion) funckion Q% (@)

* step 2 = dekbermine qptimal @, amkicipating Q% (6,)
maximising T, (2,07 (@) = P(&,. @5 ())&, - ¢ (a.)
gields an optimal QS From which Q3 = Q% (A%) can
be deduced



EXARPLE
suwppose. movex 1 and movex Z with umik cosk ¢ = ¢z = ¢ face markek demand

alr)=l0-pP
© maximise T, (Q.,az\ = (P(Gl‘ ,Qz\) -CB Q. => profit maximisakion giekds

beek vesponse Q5 (@) = (o- Q.-c)/2
® wmaximise T, (Ql , Q;: (Q‘)) & (P (Q, ,Q: (Q‘)) 2 C) Q.
= (0-Q,- oG- _ c)Q, = '_‘"_Sﬁa, =5 Profik masimisation
gields equilibriwm quantity Qf = '0% and thus

10-¢

Qi: Q; (6f) = q

s fo-c¢ - .
Q’= —— and q; = ‘°q < \mply —>

. equilibrium price P’= 10 - -Qf = % => (owex than p=O™oL '—°§—z—c

2
- equuilibyiumm pY‘OFih’S K,s: -'-o;i' - C.) ‘O(‘ < - ((olé-,(—) = '(l',s> “coovnob> "(ci

= bhe leadeay has a first - movex aolvan\:acae

EOTRU DETERRENCE
~ suffidiently expand one's aukpuk —> afirm may reduce the profit its rival

foresees enough to deter Brem from entering tne markek
- the Ehreat to increase aukpuk avd cause loses bo a pokential entrant will

only have an effeck if the bhreat is aredible



= wmany 8;:0\5 are 5(':1“0\08 suboski bukes yek different = differentiakted 83:3:[5

~ if each varieky of a sudh diffexentiated goods is produced by a single Firm
avid Ehere are many of bhem = monopolistic cowmpekition

~ new firms and vaviekies may enter and exit

~ ex. pasta and piadina ave koth good for Lunch buk they are notthe same
(ot ho\rno:aeneous)

~ many (small) firms = asina pexFed:L-d compeki tive markek

~ diffexentiated goods = each fivm sells ove variety and in 3 mowo polisk for
Bhat varieky

~ wmonopolistic compekition = firms dnaose prices or equivalently quankities
(s‘\vvwﬂ:aneous{/.bJ

~ free fivn entry = potentially positive profits in the ghort ruunm and zexo
profits in Ehe long vum

SHORT- ROLO HOALOPOLISTIC COXCPETITION
eadh fuem is @ monopolisk for iks specific varieky —> e
= firms have some markek powsex %
- firm demand curve is downward stoping in

Ehe. ghort-vum (Flatin the long- rum due to

Firm enbrcax /
= hort -vum 'A\nalﬁsfxs Ehe sawe as for a monopolisk

LORNG - ROL HNOMNOPOLISTIC CONPETITION

positive profits alkrack new Firns ko the markek —>

= their oukpuk being swogkitukes shifts Firm
demand 1vwsrds

~ lowex optimal quankiky avd price

= profiks declines and in Bre long-vum falls bo 200 —>
* price = werage cost N\
* grofik maximisakion Wmplies sc= 1R

HC

AL



in the U:)\ma rum equilibrium —>

- firms make 2exo profit
- price is above marginal cosk

= umiks For whidn conswmers' valuakion exceeds bhe mavginal cosk of
produckiov ace nok produuced

~ Erere is welfare loss compared bo a pexfeckly compekitive markek with
homoge\nemg Qoads

EXAXPLE

suppose that

~ a firm cpera‘:’\wa v a Ymmpousticalla compe)c\t’we markek isina
lovg -rum equilibrium

~ iks invexrse demand cweve s P=50-Q

~ iks constant mavrginal cost is fc=lo

~ if the Firm produces an oukput @>0 the firm incurs (aveidable) fixed

cosks F
=> value of F of these fixed costs ?
bhe Firm isina bcm% term eq}.dli\ov-(wm so —>

- marginal revenue musk equal mavgival cost so Bo-2a = 10 or Q"= 20
- price vust be equal ko the averacae_ cost at thak quantiby so 50-Q = g o

u.!osbul:uhmga =20 we gek 30--+(o or F = 4oo



GHOICES UNDER UNGERTAINTY AND INSURANGE

DESCR\BING RISK

T~ \'Eabbé avy dedsion are takey umdex umcerkainty with dacices eh‘:a'\(ing

diffexent. gossible covnsequemces

conswmers dnoase amang visky optiows = lotkeres —>

* sek of possible oukcomes

* grovability Hak eadh cukcome will ke vealised

" b payoffs associated ko eadn cukconre

=~ oukcome = possible consequence of a rigly dedision —> oukcomes
sek = sek of all possible cukcoves

T payoff (vaLwe v)= w\owekamé value assocated €s eadn cukeconne

- probability P = measure o the likelihad thek a given cukcome
will be realised —> number bekugen 0 and A (bhe sum & all
probabilibies aluays gives 1)

~ probaloility distribukion = measure of the Likelihoad that eack
possible oubcovme will be vealised

LOTTERY

- = vhsk% gption

" sek of oukcomes eadn with an associated paycfF and eads hagpedivg
with some probability

~ degeverate lottery = lotkerg that puts prooabiliby 4 on ove
oeome (vigk\ess bumdlie)

- expecked valug eV = ueighkeo avexage of all possible pagoffs using
bre prObab'\U.&g o eadn pa%Oﬁ as \ts weight —> EV= pVa+ g, Vs +...4 o, V),

EXPECTED OTIZITY

— when thexe is cex(:am(:% agevnts dnacse the bumdlle witkh bthe
highest ukility

- uhen bhexe is wncerbaiwba we assme agents dacose the bundle.
with the highest expected wkillky

- expecked ukiliby €0 = ueighten] average of the wkility of eadn
covnseqpemee uhere bne weights axe the probabilities of each
oukcame —> EQ = py, D(Ve) + pa U (vp) ...+ an(Vw)

prooability of oukcome L<j s> wkiliby that agent dexives from e monekary value
Vi of cukcowme ¢ 3



= if an agent maximises expected ukility they ave said Sovave
"von Newmavw- Jorgenstern preferences "
EXARPE
W€ U(x\: \_)7\ then
eV (inveskment) = o\ -Uo +0.7-Uloamo + 0.2 Uooo = e
=> * pays O€ with P ol
* pays 10000 €with P 0% }'> Ev(a)= uo
* pags uo0ooo € wikh Yo.2
to the same agent a vigk\ess option & (de%ewerake lothexg) paying
tre same expecked value EV(A) = 15000 € would geverate
=>e0(8) = u(B) = USoas =~ 122.u% > EV (A)
this agemt prefers the safe cption (Jistikes visk)

CERTA\LNTY EQLIVALEUT AMND R\SK PRe Jue
- wibn eadn UZ)B:e)rég and an agent's ukilby fumckion are associawed —>

* cartainty equivalevt CE = vnovekary payoff that if guaranteed
wibh cextainty would make the consumer as well off as with
tve (ol:l:evg —> V()= 'V (bok‘cexg)

* visk premiom (Re) = diffexevce berweey iks expecked value gnd
Boe conswmer's cexrtalnky equivalevk —> re = ev-ce (e
2maunt by whicn a consumex is willing ko reduce Bre expected
value of 3 (dkery ko elimiake all vigk

PREFERELCES TOWARD R\
- agents have differevt prefexevices towards rigk
-~ they cav be dassified accovdivg e bneir preferences

Rigk AUERSE

-\ comparing a rigkless lotkery bo a vighky lotkery wikh the sanre
expecked value {':‘ﬂed serickly prefex dhe rigkless one

~ O (rigk\ess lokkery) > EL ((,o&e)rép —> for lotkeries wibn ev
(cigkless bo\:bexg\ F EV(LoHcexa\

=~ for a vigk avexse agent bhe ce of a lobery is always swmaller
Brav the expecked value of the (ofkery

- Bhe RP fora Loﬁ:@rg s ab.va.vds posikive

- kwe ubiuhd fumckion s covtave —> khe greatexr bhne visk auexsion



e greater the concavity

EXAYXAE

L(x)= Ux for kwoprogecks —>

- vigky invedkment optiog Py ing \0oa0 €
with P 0.5 avd oo € for P OB => - ev(righy progeck) =25000¢

* EVL (\"is)\&«é p\'oa-ed:) =150

- vivkless optiow Paging V= 25000 € wikh cextainky would gielol

ukily => O (vigkless progeck) = Uzsaco ~ 163

an agent wikh Bnis u.hw;a fumckion is €0,V LX)
rigk avexse (prefexs the vidkless ovne = e PR e s e o
25000 cerkainly > 25000 expecked ) —> :
- cextainky equivalemt = ousemss |- - - - l 'l
V(ce) = UcE = EU = \&0 => e ,
CE = 2250 < EV = 25000 soem | - il :
- viek premium = i : II | |
RP = 25000 - 22950 = 2%00>0 I :

|0 QOO CE=2750 EV=2%60> 40000
= £

RP= 2500

Pk Love

~ n comparing avigkless (diexy bo a rivky (odery with the same
expecked value Hney stridky prefex the risky one

= V(riskles (ottexa) <€V (Lo&:erg) —> for lokkexies with ev(rigkless
looery ) = ev (Lokcexy)

- fora vigk loving agent bhe £ of a lobkery is always greater Hiav
e expected value of bhe (dkery

~ the ge for a (ottery is always negakive

= bhe whiliky funckion is convex —> the greatex thne rigk love bhe
greaker Hoe convexiy

EXAYPLE

L (x)= (0.001x)" for fwo Fobs —

-a ri?kud gpkion paying ©ooo € Witk PO.5 avd (oooo wity, p 0.5
=> - EV (v'u?{mé dob) = 25000 £

' €U (vicky gob) = 2s0

- vigklesg ption paying V = 25 coo € wibh certainky wouwldd yield
ukiliby => O(riskless ao\ﬂ = (0.00 - ?_sooo)z= 625

an agevk with tus u-k:i(ib.d fFumckion s rigk (oving (prefers bhe



risky one = 25 coco expecked > 2saco €0V 0e)
cortainky ) —> e |
- cextaivky equivalenkt ©
V()= (0.00t - cE)’=EVL= 85O =>
CeE = 2%\355 > EV= 25000

~ viglk prermmuium = weal oo ___L__ ,
M - - - =L

RP X 25000 -2Q 1SS = - 155 <O el e :

vl | _ I‘ 'I |

= \we H ] |

]
IDOoo EVESaO & 18\83  Loo
—

P= -a\55 £

R(SK AEVTRAL |ITY
~ n comparing @ Yikless [,O&E)né) ko a
risky (ol:te)rg wikh tne same expecked €0,V 060
value they ave indifferent bekuween oo I e U s :
the tuo optiors ',
- 0 (wiekless LOHcekg) = gp ( (Obt&'g) T2 :
for lobexies with ev (vigkless koktexg) e b----- . l
=V (lotkery) '. :
- fora rigk veukral agenkt the ce o a V(o) } = = | |
l.o\-&exg is always equal to the ', ! :
expecked value of dne lotkexy B s S
~ te rpof a lotkery is slways 0 —
Lo.)o’\\i‘:la funcktion is lineav

1OsORA CE
~ instrance policy = contrack bhak aka price reduces the Finavaal loss
associated with a risky event —>
* '\ speciFies a berefit B (= amoumk thne pouca)noldﬂr receives i e
loss occrexs )av\o\ a preymum P (’ price of the ’mmame)
* full coverage if it covers the whdle wealth (6=w)
- used so pecple can probeck bher wealk (w) againgt visky events
((obeexies) by purdiasing wswkavce policies
= asstume for now Ghisk there are only two possible oukcomes of a
rizky event —> a Yad cubcovme ((0ss) with probability p and a gaod
oukcome (0o loss) wikh pwoba\o‘\u(:d (2-¢)
" full wstuance coverage buwns 3 lotkexy ivko 3 riskless (otbery



~ Waving paid the premiun —>
* i€ a loss oceres ¥he policy holder veceives e bevefiE fora vet
gaw equal to Bne benefit nivnus the prevmum —> B-P
* \fa loss does vot occuur Ene covsumer Keeps Bhe dogeck and pays
the premium —> value of dhe dogeck - P
Cumder Full coverage bhe bevefit equals dhe value.of tre obyeck
so the buo ek gairs ave equal)
* agents undex full \scexrance emd wgp \oav‘ma with certainky a
wealth lower Hiav $he v tial w
EXAIPLE
- Daniel owns a car umidh ke valwes at W = qoc0 €
= the probaviliky of the car being stolen is: p = 0.
~ bhis sikuakiov cav be ivsexpreted as alokexy —>
" ¢70.9 => Dawiel Reeps the car avd gets Qoo <
" pro. => it is skolen avd is left with 0€
~ if Daniel deddes to fully ivsure the car and pays 8 prevmium p —>
" in case of a vobbery hie bas Yaco- P< (ivsurance pays)
* iy case of no m\abexa he has Qcoo-p€ (Keeps fhie car)
=> the inscuravce bwcns the risk‘d Lottehé Wko a rigkless one

COYCPAANYU S\DE : S\2E OF THE PREIXUULC
~ Viow mudo would av inscxavce compang aghk iv ordex to nsee an
agent T —> a company deddes to offer an insuxance poliay only iF it
Yhalkes vion- neqakive expecked profik (MAK new:ra&de
~ the expedked profits of an ivsurance company are given by =>
Sr = P-pb- (1-p)ol
!
* P = premium
* ¢ = probability of bne bad aukcome
- 8= berefit
~ bhe expecked, profiks of av Wsurance company are given by =>
€= P- pB (tne company will offer an nswravce policy if P> pB
T \FP=pB the wmswrance is called ad:uav»i@{bd fair and e prevmiwm is a
Fair premiwm
= iF P> pB e premium ic alled ackuariallly unfaiv




= wnder Full imsuxance B=Ww the value of the insured obgeck

EXPECTED VALLE (AcsE»'r‘s PERSPEch\E)
" expecked value of be (.oH:e‘roa with and withauk iviswrarnce —>
* ev(woinsurance) = p-oar + (=) w
* BV (Full nswrane) = W-p
° Ev (Fa\rfuu insurance )= LS “pWw = (\— p\w
=2 under avn ackuamaw,a Fave insuravice (€= pw) agents get for
sre an amounk equal bo the expecked value o Ene lottery
umder- o ingurance
‘ev (umfaiv Aull '\\ngwraw&_) = Ww-Pew-pw = ( | -p) w
=> umder a less Bhaw ac/cuaviau,% fFaw insarance (P> pw) agewnts
gek for suxe av amounmt lowex than bhe expecked value umder
vio \wsrance

AGELT'S SIDE
would 2n agent be willing to be insured for 3 premium P2pB = pwi?
=2 comypare expecked ukiibies with and withouk inswance —>
" €L (1o wisuravice) = p- U (0) * (1-p) - U (w)
* U(inseucance) = L(W-P)
=7 agevt is uo(U.bn% ko buy full coverage if

0 (wwsaxance) = EO (no insuxance )

RISK LOVILG ALD RISK AEUTRAL AGENLTS
~ ifa vigdk loving agent is offexed. an ackuavially Fair corkract ey will
never docose tne. wnswravnce —> v (fair insuvance) = EV (o insurance )
=> 0 (faw inswrance ) < EV (o inswrance )
T if 3 visk vewkval agent is- offered an ackuarially faiv covkract they
are indifferent bekween insuxravnc® and vo ivsurvamce —>
ev (Fair wnsuwrapce) = EV(no insurance)
=7 U (Fa’\‘r msuxabce) = EVL (no ivsaravce )
~ veitner vide loving vor vigk weukral agents would g doe wswearse
iF the prevmiunn s ackuavially wwnfair —>
ev (umfair insuravce) < EVIno tmsuwramee)
=> U (unfar suxance )< €L (o insuxance )



Rk ALERSE AGEATS

~ i\f a vik avexse agerk \s offered OTILTY
an ecbuav‘\alﬁ Faix contrack Eney S
will dnoose full’ wvexage —> I
* the ad:u.av\albd fave covieack gives Yt d =" "7 T2 ///(I
bhe expected, wealty (1-p)w For ol T —./_,;'u :
suxe: P= pl) AR
*ev(faiv ’mmawce_) = BV (v;o wswcance ) i b !
—> 0 (Fair ingeuravce ) > €V (‘oo imuxame) a2 | '\ !
~ k3 vigk avexse agent is cffered avn g RSV Y weaH

RP  Praw

actu_av'\ama umfar covbrack Eoe
naxumomm Preumsim bhead are Uo\ULY\% to Payg Musk [eave them wikth
Boe caxtainty cquivalet of tne (otterxy —>

* o(fawr iwsvxa‘oce) > €0 (no 'mw.rav»ce) = U(E)

T wisuxavice dnoseq if W-P > CE > P2 W-CE
if P=w- c& tren €0 (o insuxance) = U (unfaix wsuraves )
*PEW-CcE = pW TW- pw-ce

Z fair premium * RP

PARTIAL LOSS

~ \n some cases a [oss L does nok amount €o the Full value w of an
dogeck buk to less so Bnat L<w

~ W that case EU (\oo’mwa\«.e_) eV (u.)-L\ x (1—\03 -V (u.))

EXAHPLE

if wity P= 0.1 an accident lowexs the value of a car from w=woam b

W-L = (loocoo bren wiba ch\u(-)d Funtion L(x) = Ox expecked utiub\d

becomes €0 (vio insarance ) = 0.1+ (OO * O.] * 200 =120

PARCT\AL LVSVURALCE

- wibh packial insrance compemsation B is less Bhav Bre loss £ o R <L

~ W bnat case Eu(mim«ukamce) e U(w—l,) * (\-p) : U(uo) covnpaves bo
EL (’ms«ukame) =pV (w-a + 6 -\95 + (\- p) 1 U(w-F’)

EXARPLE

F va e previous exawmple an inswrance offexs at a price of P 1\q3s o

pay B= (6000 iv case of an acGidevk

£0 (insuxane) = o1+ U (2¢028) * 0.9- 0 (33 025) = \ay



=

wndex pexfeck covnpetition bne equilibriuvn allo@tion is Pareko efficent
pexfeck compekition assumes pexfed dosexvabiliby of all dnaxackexiskics
of goods Eraded
W informakion is vok equally available to all parties —>
* Paveto efficievicy can fail
* mavrkek can break dewn
argument ot based on ngk avexsion (we can assumme vigk neukral aaents‘)
i realiby asgummekric tnformation bekueen buyers and sellexs is tne
Yue vatvex thaw the exception
exawmeples —>
a company providing car insurance may know less bhay bhe
ducivex does doouk bne durivex's skills
* ke lugex of a used cax wmay kunow Less Hran the seller does
abouk the quality of be car
" a bank financing an evkreprenewn's progeck may kinow (ess
abouk Ehe progeck's profitabiliby

-

\nefficiency arises Woen brades thak would generate surplus do
ot happen

example = Wity ko vrany low -ability wovkers avaund a firm may
ok be willing bo pay an acceptable wage ko uorkevs of high
umobsexved ability —> evey high - abiliby workes remain unemployed
albough their value ko 3 fivm exceeds tie lowest wage ey waauld
be u-dUJ.v;g bs accenpt

’meFF’(u'e,na.@ axises uhew Evades thak gerexate a negakive surpluss
de happen

example = with very few low qualiky cavs avound a buyex may be
willing ko pay a price thak is aceptable to igh- quality <cav
ownexs despite nok kmw\na —> enem bcu:-qpau{:a cars ave bought
Aknough thew value to the buyerx is less Ehaw e price

basic reasown For wmarkek failire —> theve are different goads

(30:::\ of diffexent Qp.a\.i&%) buk only ove price

W 2l used caxs look Be same before l:\ned ave baugt B prevents



ceakion of buos Separxake mzrreks €adn with iks owm price

price cav sinudkaneously pexsuwadle igh -quality sellexs
Eo brade 3k Lhat price 8vnd dlissuade low -quality sellexs From doivg so

~ may (ead ko adwexse selection wibh ovly Low-quality goads being

- w0 S\

braded
EXAHPLE

Consider a used car market.

« Two types of cars: “lemons” and “peaches”
— Lemaon sellers accept $1,000; buyers would pay $1,300
— Peach sellers accept $2,000; buyers would pay $2,300.

« If buyers can tell a peach from a lemon, lemons
sell at $1,000-51,300, peaches at $2,000-52,300

= gains from trade are generated if buyers
are well informed.

1

Let p be the fraction of peaches

= expected value to a buyer of any car is

most $1300.
Too many lemons crowd out peaches fromthe 2

market - How many are too many?

(Risk neutral) buyers will pay $2000 for a car only if

EV = 1300(1 — p) + 2300p = 2000 = p > 0.7
If over 30% of all cars are lemons, the market for
peaches breaks down and only lemons are traded.

EV = 1300(1 — p) + 2300p.
If EV = 2000, every seller can negotiate a price between
$2000 and EV (we assume risk neutral agents here)
= all sellers gain from being in the market.

If EV < 2000, buyers are not willing to pay $2000 and
peach sellers exit the market

= buyers know that only lemons are offered and pay at

What if there is more than two types of cars? 4 + Expected value of a car to a selleris $1500 ¢

Suppose that

+ car quality is uniformly distributed, with values to
sellers between $1,000 and $2,000

+ Expected value of any {unknown) car to a buyer is

= expected value to a seller is $1,500 exit the market

= any car a seller values at $x is valued by buyers at

$(x+300).

1000

Expected seller value

i

Seller values

H

$(1500 + 300) = $1800
= sellers who value their cars at more than $1800

Expected seller value

= expected value of remaining cars is $1400.

Expected value to any remaining car to a buyer is 6
$(1400 + 300) = $1700.

= Sellers who value their cars at more than $1700 exit the
market...

This continues until the highest remaining car value V¥ {to

sellers) equals the expected value to buyers:

1 1
V”=5-1000+5-V”+300=V” = 1600

= Adverse selection drives out all cars valued by sellers at
more than $1.600.

2000 1000 Seller values

1800



~ suppose Ynak From a firmis pomnt of view there are o bypes of uorkers
> I w H = high 'a\o\lll:g
" byppe L= Low abiliby
~ suppose thak —>
* 3 wovrkex's a\o\ubg s » iddem dnaxackexistic (e uorker knows it
buk the Firm does not)
* bhe Firm kvows Ehat wiba pvo\oab\lil:a pE (o,:Q the worker is l?g,peH
~ bne worker's abilly affecks her produdkiviky —>
: \ﬂiv'\vxa= Fiym geks @ reverur of 0o or Yo (depemd.’mg on uhekher
Bre wsorkex is of ba,pe Horl )
=2 if employing ak wage w expected profits are
elt]=pico+(1-pluo-w
" viot hiirivig = khe firwn malkes 2ero profiks
=> bne expecked venenue of p1oo + (1-p)4o is 8hso e viaxinumn
wage he Firm is willivg to pay
~ bthe wocker's payoff From bexwa emploged is W
T ok emploged they can earn 55 elseukexe
=> 55 is the workey's vesexvakion wage
Be worker will nok axept dhe gob if being paid less bhan that
~ we consider ko cases > O bhe uovkexr proposes a wage ko the fivm
uhich can thewn only accept or regeck
® bhe firm proposes 3 wage ko the workex
who cav then ovly accept or regect
UDORKER'S ABILITY 1S OBSER VABLE
~ stppose the uorkex propases a covkrack —>
*\F the worker is of bype H b\oeéu.iu propose w = 1o avd thefivm will axept
*if Boe wocker is of ype L ang wage w2 55 will ke regecked by khe Firmn
=> bype W is emploged at w= 100 bype L kakes oukside qption with
paRoFE 55, fiem makes O profik
~ suppose Bne firm proposes a conbrack —>
" bo bugpe 1 will propase W=55 and W=wo bo bype ¢ workers
" buyrpe Hwll accept wlile kype o uoulol vegeck
=7 btape H is emplagedl sk W =55, bype ¢ takes aukside gpkion
w38 payoff 55, fivm makes profik of T=1co-55:45
~ ovly bype + willbe evmploged



- owly difference is tne wage paid
= allocatiow is efficent i bk cases —> & workex is empluayea \f and,
only if empluagiment generates a pasitive swrplus = the bevefit exceeds
e cogt
UWORKER'S ABILITY 1S VVOBSERVABLE
= suppose p= 3 = expecked vewerwe From Vivingis plao + (\-p)QJO:‘PO —>
" avy W 255 atbracks bokh bigppes of uorkexs
" any w< Fo induces Bne furm Lo hire
~ the workex will propose W=1o uwhile the firm will propose w=55 —>
* ol parbies accept 5 excessive hiving ubenever
'bok\nbotpes ave employed p\oo«-(\-p>ao>55 or p> %
~ iF profikability of Euppe i is sufficently Wigh expecked veuemue is high
for Boe firvn to Wive enem Bough itk keows Bdk aboiliby may
busn ouk ko be Low
- nefficiemt becauuse type L gemerakes more social wurplus (55 vather
than o) if working elise uhnexe
- covsder pey = wnd:e)r-e/mph,aﬂxnent (m oreis h\ved\ =
" suppose pr g => expecked vevenur is plao + (1 -p)uo =50 ([
ok willing be pay more Enav 50)
" Yo W £55 is acceptable bobe uoker —> Whidnevex party propases
boe propesal will be regecked so veither bype is ennploged
= if p< g the probabiliby of a Yived uodkex being bype v s koo lows
~ the firm prefexs vok ko Vive evemn Baough its w’u\.b’mahess to pay fora
Eﬁ.pe H workex (\oo) exceeds Bne minivmuam acceptable wage to thak
~ adwexse seleckion problem = high- ability uorkers axe ivefficievitly
crowded auk of Bre markek because Eneir ggportumiby cosk of
participakivg (55) is wore han the fiem's willingmess ko payy givem
bre existing information asymmetries
=> ALALYSIS SO FAR
* begpe W payoff is 55 if fivm progoses and, max%&&; Ploo + (‘—p)th
if workex propases
- undex pexfeck informakion a bype W worker cowd exn up ko 1
= byre 1 worker-uwould be bekkbex off if kheir b.a.spemess kvowv
" any wage accepkable for bype W Lorkeris also acceptable o type
L workex (basic pro\o\em)



~ sigvials sk be oredible = Se\oob'ma ik is convevient for Egee 1 fouk ok
For bype L workers
~ igher abiliby rok only implies bhighexr produckivigy (Wi Firms axe
inkexexted in) buk also easiox admievemevi of highex educakion |axk
- case Whexe workex progoses wage —>
" before progosal 15 made workex dncases ulnebnex ko studly hard
for a good college degree
: o\oka'\\(\'\\n% geod Frade edkails a Q.E\ﬁba cogt ko the uodker Whidh is
\nicaﬂnex foc bype L (co >Cw)
" suppose Bnak ghudying haxd\ does ot affeck produckiviky
- Firvn dosexves degree ot Dolity (Fivm cav condition irivng decision
on workex's educakion oukcome )
- if separakion happers —>

" bype H geks good degree buk kype L does v

* Fuem infexs Aoility from educakion oukcoe and pays up o \ao foc
goad graduakes (fbype H propeses 10 amd, fim accepts)
- sepsurab‘\ov\ \na‘qoens when (a SS«.wn'(Yta tre vorker pPyoposes a w'a:a«a) =>
' high grades mugk ke prefexable ko bype B 7 ex.ifpislau so
=2 lco- Cy > max %55 ; P\OO (\—p3 uo'’$ Bﬂah\oloo*(‘-\a)amss
- Wl grades axe ok prefexalle ko tpper ” bhen sepaxakion
=> loo -cué\maxiss', plco~ (\-p) a.og ocares ifavd o\ol:d‘\F
cuseasb<c,
~ uhen sigmaling opeortumities are svallable avd separakion happens
a bype W uorkex bonaves diffexently from bype ¢ —>
c ov)\% Qu.rpe H chooses EOS&LdehﬂXdForaaam\ deg\'ee
* doiliky remains wncbsexved direckly
* fiem can wdexeckly buk pexfeckly nferx Ehe uocker's aloility by
odbsexving educakion oukcovnes in pre-corkraduual phase
= Bre €ivrm accepts a (—,%pe k'S progosal o 1o



~ kagks can be and often ave delegated —> ¢fficent when delegaked to
someove bekkex able o v economies of scale ((secialised pecple)

~ prindpal (who delag'abes) cannct always full dbsexve acaev)t( bo wlhom
e tagh is o(d&aabeol) 's dnosew ackion —> divexging inkexerts

~ moral hazaxd is presert. whey one party bo a bravsabion Eakes ackiovs
Bnak a brading paxtvex cannck dosexve avk thiak affeck the oevefits the
paxtrex veceives from Ene brade

~ suppose sharedoldexs care abouk firm's profik manager caxes alcouk own
work hows avnd sakary

~ covtrack tying mavagex's compensakion ko profit can nemkivise
mamager ko work havd toward Wigh profit

~ problem —> highy profik doesnt only depends on managex's ackions
buk alze on extexvial Fackors

=> managars covmpemsakion is visky and i€ vigk averse trey will
demand a visk premium (co:&hé For kre. firm)

~ principal hires am agenk ko rum a progect whida can either succeed gnd
Qerexate vevenue of 100 o fail and gemerate veuenve of zo
~ agent can make Wghn effort (e=1) ov low effort (e = 0) avd suffexs
disukiliby (V) depending one —>
* success pro\oa\oi(.(l:a isO.uifFe=0and 0.9 iFe=4
: disuki(ﬂl:«d s ¥Y=0ife=0 and Y=2F e=1
=7 woral hazard problem if principal dosexves veveme buk not effort
= privcipal can offex contrack bhak pays We if revense islow and w if
vevene is high —>
* uWhich values fFor oo = éwa.wH} maximise prindpal's profit K[e,w) -
revenie (€) - w 7 (privcipsl is vigk neukral meaving bhak profit
\S ivear wn o
* supposeaqek's wl:ili\:a \s U(e,oo3= Ow - Y(e) (a:aew(:is risdk
dvexse meaning thak ukkb(:g i concane iv 00)
" suppose agevik has a resexvakiow wkilily of 2



- l:\m’m% assompkion —>
" pewnapal dfexs agevk a covkrack oo = §w4 ' Wl-\g
" 3gevit accepts or buams dowwn covkrack
' i accepled agevk decides on effort e = 20,7
" veveywe 1s vealised avd compensakion is paid ko agent

- e principa) cav desexve tne agent's effort —>
* rigk guexse agevit = prefesrs fixed wage
* vigk vieukral privcipal = ndiffexent bekween vigky and fixed
payments =2 efficievt to pay Fixed wage 05 = w, =Wy
* minwnun level of O foragevt bo exext €= 1 mugt yield 0= 0% -222
(ager(:‘s participakion cows\:raint)
~ suppose principal dnocses W=16 —>
* expecked profit = 0.8 100+ 0.2:20-16 = 63
* maxinvwum exeeded meib wit e=0 L(‘equ.ﬁng v=Ux -022 so
erincieal Sngoses 33 =u§3s 0.4-\e0 ¥*0O.6-20-4 = U8 =>f effort
was dusexvable princpal wowld devmand higa effort amd pay \6

- ( vnove vealigkic case) tne pringeal cannct doxrve the agenk's effort —>
* at fixed compevisstion Ynavagex Oncoses €=0
* o induce agevicto dnoose €=t vequires oukcome conkingemt
covkyack
* cukcovme pavtly stocnastic => agemt is vot offexed AUl insuramce
=71 3gent wmugt be offexed a rigk premium, to accept covkrack
- ataenb'g uzki(i&d wnder differevt effort Levels —>
* U(e=0)= 0.ufwn + 0.6V, - o
*u(e=1)=0380wp+o0.2U, -© =7 agent dnooses high effort
lewel if 0.3 0w+ 0.20w, - 2 2 0.¢ Uiop + 0.6Uw, or Uww - JweL =5
(incem%’\ve compa)c\biubd mnsbraﬂnbﬁ
~ optiwal ko mimnimnise bhe variabion W compensation —> dnoose
Uwu-VOw. =S (loiwchwg corsEdaivk)
~ Fox Wigla effork covirack, musk Sakisfy —>
“ e ivceviive covmpakibility comstraivt (fo evsaire agemt's Vigh effort
W perticipaki oy



* boe partidpakion covstraint umder Vigh effort 03UWh+ 0200, -2 22

pluggivg v Uwg = U, +5 yields Uw, =0
=¥ princpal wilk dnoose W, =0 (mm\m\s«’ma k) and Baws Wy = 25

= profit = 03 (\eo-25) +0.2(20-9-= €4

~ profit umdex I best oukcome is lower
- difference (63- 6u=a)is equak ko bre vigk premium the agevk veceives

~ differevice bekuwessn —> expecked papment (03+25+0.2:0) in T besk case

and ceckain pagment (16) in Tbest case
- difference v proﬁ €s is ne codk of voral Yarzard ko bhe principal



ASYMMETRIC INFORMATION ON CREDIT MARKET

= aggmmekric formation is often presevk iv aredit wmarkeks i lendexs lack in
formation abouk borrowess! abily ko vepay loans —>
" borvowers' darackexistics are undsservable bo lendexs = caw lead to
advexse seleckion
* bovrowexs' ackions are umdoservable bo lendexs = can lead to woral
ha zaxd
- adwexse seleckion in ke cxedik markek caw \ead ko vakioning of cxedit
stepplyy —> inbexest rake does viob inocease ko level Bhak equates dewavd
and sepply of credic
~ oredik acumdn combribukes to recessions —> veduckion in ocedit Enat
companies cavy obtaw
~ one explanatiow is bank's concerrvs avark adwexse seleckion and. noral hazavrd

[QWESTHELT ExAPLE
~ wvsidex an entrepreveuwr Wao wavks to Fviance a progeck —>
" inveskment vecessary is equal ko 65
" has vo awv onen 0 gk borrow B evkice 65
" hasvo cthex goods thak could be used. as collakexal
" progeck gevexates oo if successFul and 0€ it Fails
~ suppose covkrack saygs that —>
" evkreprevewr repays amounmk d bo the bank
" 1o more bhan wWnak Bne progeds gemexakes will be vepaid [ﬁm;bed
[La\o'\blbd)
- sappose entrepremeuwr offexs conbrack ko e bank uhidn can accepe or
refuse
~ swppose opporumiby cost oF \eding s exackly 69 ko bne bank —> it
accepks Bne offex \f expecked profit is ak \east 65

H\DDELN CHARACTER\STICS

~ suppose evkreprevieus can e talenbed ov untalevted wnidn affecks
success probabiliby o progeck

~ suppose lend.ma bank does ok cosexrve exkrepreneuss talent buk knous
the probabiliby of high talent

~ suppoe bhe progeck is a succecs —>



" evkreprenew istalented = probabiliby 0.3
* evkreprevente is nok kalenbed = probakiliby 0.4
FIRST BEST ScenArRIo
=~ vk obsexves evkreprevewr type
=~ kalented entrepreneuwe =>
* would be financad as expedkad vekuwens are 0.2-100+ 0.2°0 = 30 > 65
* can Ifer bo repay D= 31.25 sakisfywgo0.3-0+0.2:0=65
- iakes expected profit 0.3 (10o- R1.25)+0.2°0 = 15 = ovexa\l expecked
profit of bre progect (30-65)
- umkalented evtreprenewnr =>
* would nok be Financed as expecked rekuwens ave 0.4-100 + 0.6 - 0 =30< 65
* (annok offex ko repay swfficiently
* even if D =100 this uowdd v expeckakions vk covex the (oan anounk
of 6%
~ aukcome = effiaent —
* in expeckabions profitable evkrepremewrs axe Funanced
" in expeckakiovs umprofitable evkreprevenss e Nt Fivanced
ASYHOLETRIC LDFORKATION
~ bank dwes nok cbsexve evkreprevewr bipe
- samse bank expecks thak 23 of entreprenewrs areof Ere kalented b
baY)k e/\ped:s aCGS}r)FlO.uCF 2(0.3- D+oz o) (0.4 1eo+ 0.6 0) :'?—:3>65
* pank would approve Loan ko Yoth l:e_pes i c@Fe\«ed a re\oagvnewb of
D=R%.5 in case of success sakisfybng zoy preze) Upirlorolo) bg
" b Lgpes €nanced even though um{;a\ewbeo\ Eype only re,pazd.s
0.4 %5 =2]<¢65 in expeckakions
> Loss compevsated by kalevted bype wo o has bo repay 0.3-4F.5=23
in expeckations
~ ocuaal role for limited (iabiliky of Ehe erkreprenesr —>
" progeck Fails = Ehey don't pay avgthivg
* progeck successful = make profit equal to loo-%.5= 25
~ ovexinveskment covmpaved ko firgk-est scemario

HORAL HAZARD 10 THE CRED\T KARKET

~ ases if borrowexs' ackions cannokt be Fully dosexved b‘d levders

- can lead to vigkier belaviowr on side of borrowers Enan uwhak \endes
would ke



- ¢an lead ko lowex efforts ov side of borrowexs bhan what levdexrs wowld
like

HIDDELD ACTIOAS
~ covsidex the same setup as ‘efore buk bnak inskead of different avility types
edkrepreveux can dacose Whekher Lo exercise a Yigh or (o effort (euvel —>
* Wgh effort = probabiliby of sucess is 03 hub efork wst bo evitreprenewr
s 1o —> exgacked &dka\ payctf to (rivk veubral ) enbre previews is given by
expecked caghn Flow mivs effork cost Gt is by $0-10 =10
* low effort = provavility of stccess is 0.4 avnd effort cogk to evkre prevewr
is 0 —> expecked koktal payofF to((rishk neukval) erkreprevieux is given by
expected cash Flow minus effork cost Bnak is by 4o -0 =do
" wondibion on covkrack D for Bne evicrepre vews ko be induced to exext high
effort. is Bre 1ncevitive comnpatibility consbratne =>
©.3(10-P) - 102 0.4 (100 - 0) nplying D& %5
= covdiCion ov covkrack © fFortihe bank €o approve bhe (oav is Ehe participation
coviskyawmk => 0.8D > 65 impl&d\ha D2>\.25
ncomepatible so bhe entrepremewse will ot be Financed



EXTERNALITIES

- eX&em\auE% = When av action affecks someone with uhomn the decsion makex
has ot engaged i 3 relaked wariek travsackions —>
" wegakive. extarnality = when sudn an ackiow harvms Someone else
" positive externality = when stuch an action bevefits someone else
- exberna) cott = economic havm Biat 3 negakive extaxmaliby Wnpases ov okbnevrs
" extexval bevefit = ecovowmic gaw iat a positive extexrvaliby provides to ckhers
T When extaxvialities ocaux gNernment policies can improve economic efl"'ic.ie.nuﬂ
EXAHPLES
~ vegakive extermalities =>
° deap produckion at lowy evivironmenkal skandavds
* plavk dosuxe thak deprives sugplying companies of dewmand for their goods
and sexvices
= posibwve externakibies =>
° vacawvationg
’ Eva'mma workexs i€ galls ave Eransferable

AEFFLAENCU N CORPETITIE SARKETS

~ when an extervalily is presevk Ehe private cogks and (or bevefiks of an ackivity
bs Boe party Wno pexforvns it diffex from Ehe social cosks and [or bevefits of
Bnat acbiviba

~ consumpkion [ produsckion ackiviby creates an extexmaliby —> compekikive
warkeks allocate vesouxces nefficently (ot all coxts and lox bevefits ave
taken ko accoumt ba Ehe decsion makex)

COKPETITUE EGOVILIBRRIONR WITH A ALGAT\\E EXTERMALITY
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GCONMPET(TIVE EQUI\LIBRIOH WITH A POSIT\WE EXTERDALI\TY
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KODOROLY WITH A AEGATIE EXTERVAL(TY
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REHEDIES FOR EXTERMALITIES
~ private seckor —> viegotiation (l:\'ou.gn bawaa\mwa cosks and inikial allocation
of propexty rights ynaktexs )
= public seckor —>
* policies (intervalise externalities)
* taxestfees +swosidies
* quantiby covkrols
* labi (il:g rules

PROPERTY RIGHTS ALOD LEGOTWATION

~ Coage Hheorexm =if bargaining was frickionless and propexty rights are
fully assigmed amd erforesd then volumbary agreements bekween erivate
pavties uould remedy bhe markek failuves associatad with externalities
and yestkore ecovovnic effidency



- bﬂ\‘gaih’m%’\s&@n ot fridionless in realiby

~ baxgaiving can be imprackical (subostankral bime amd effort)

" assignment of propexty rights may be ambiguous
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LIABILITH ROLES
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For doubts or suggestions on the notes:

Alessandra Vitiello

+30 344 4916912
|@| @alexxvitiello
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