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Lecture8-9: Price Discr im ination 

Int roduction 

.. In rea l life, firms often ha,·ediffe rent prices for different cons<J mers/un it.s 

.. We will exp lore some of t hese now 
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First Deg ree P rice Discrimination 

Thi rd Degre, P rice Discr iminat ion 

Mooopsony 

DoubleM:,rg inalizat ion Problem 

P rofit Shar ing arid Double Margi na lization 
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First Deg ree P ri ce Disc rimination 



• Supposethefirm canobserve al l cha racte ri sti cs of the consumer 

• Dema nd c" r,c ill.,st ratcs the v,i ll ingncss to pay for the q th 1J nitofthcprodl'ct 

• Suppose the firm can observe al l cha racter istics of th econsurne r 

• Whatshoulo the fi rmdo? 

• Dema nd c1,rve illust rotesthewi ll ingnessto f payortheq-t h1J nitof t heprodt•ct 

• Firm can ext ract a ll of the sur plus of the consumer. H=? 

• Firm get• ~II of the cons umer ..,,p lu, ~• hi, profits 

whe re q' is t heq1J Jntity ;it wh ich p(q') - c'(q') 

• Firm can do t his is beca use it knov,,s the e,,a~t dema nd curve of each consumer 

• Such .,~l ivily i~ µrul,ibile<l ""'""Y u><rnlri"" 

• Firm undo t his is beca use it knows the -exa.t dema nd curve of each consumer 

• S1J ch a<t ivity i~ pmhihit.,.-1 n many rn,mt ri,e<; 

.c::i ~ ies to estimateever,.one·sdemand curve 



F;rst D,gree Price Discrimination 

T hird Degree Price Di,ocr iminat ion 

Mooopsony 

Double Marg inalizat ion Problem 
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T hird D,,gree Price Discrimin.,t ion 

~ Firm knaw,; the J; har<><;tc ri st ics of each ma rket (~ 

~ Cuusider the fu ll(.Mlirois exJ r11J.> lt : T wu k iuds uf <.eo risuriM!rs 

~ 
qi,(pi,)=24 - 2p,;. 

~ constant marginal co,t of production ofil 

~ tal consumer wrplus (CS) and profits of the firm in each market 

,.,.;,_ - 81, r: F/ - 18: CSA - 40.5: C.Sa - 9 -

Firm chose to set the same price in eac~ ma rket . T hen he =u ld m~xim ize t he 
fol lw,ing 

m" {~~~'j(24 - .,J(p - 6) . ;:'<~}(24 - p)(p - 6) + P• - 2~J(p - 6)} 

=ma. {81.7.>)=Hl 

f\ 

v~lco KzeacJ 

'4-it: 2,-'t -~ 

~I?~ "Z,tt-l.® 

~ It 1,q-Y \ 
C\K~\"lll<IC ~ I ) 

~~-:, ttL\;{CJ, Z,c.t---Z-f) 

~ Pric_e of.e:.;Ain both ma rkets, which leads to only consumers in mar ket A 
buymg 

~ Tosu mma ri ze,~ heconsume rsu rlusandprcfit sineachmar.ket are 

,::, =81.ol! = 0, .5 , CSu =0 -- -
~ Prohibiting th ird deg ree pri ce discrimination ca n exclude a whole market 

altogether 

~ High ly ineffi cient compared to the soc ia l we lfa re outcome given th ird degree price 

~ Suppose that the constant marg ina l cost of product ion is n-Onstead @ 

~ Wi:h third des;ree pr ice discri mination , the tirm sets t he tal lowing prices: • I &&f-'1) • JIO 'f(A :: ~S' SO 
JA:; max(24-p11 )(p~ --@ ===a- pA - 14, ~Ai~lO 1 1T"I;• 0~ I -Z.,.. 

~" ~;:1" - ''"ll,e -(;:J = ,,- 8 , ~.,5, rr.,=~--'\)•32:. ,fC.•!!82~ IG 
...., z.. 

.,_ In thiscase,tMe profits and consumer surplus in each mar~et is~;iven by 1'-'t ~ ~ ~ .' 

r.A - 100,rf, - 32,CSA - 50. CS/l - 16,[3 ~ ~ 

% t;f'.A '°0 SI 

~~-;O 

vu r~ L--i tz: 
0 1~~~ ;~~~~~ 

~Q>')v - ~&JJ 
------------= 

. Ar/' .a_ 



• lf~ finn"'e reprohibitedfromusingthirddegreepri;:wiiscrimination. then 

max {:;1aj(24 - p)(p- 4),~a,~(48 - 3p)(p - 4)} 

= max{l00.108} = lOB. 

8 
• profits in both marketsandtheconsume,surplusin both markets· 

Q = S4. i-:B =3 CS4 =2!· CS11 =..,4, TS = 210. 

\I -

• Consumers in_region Bare hurt but conw leading to an mcrease in consumer w rplusmer, in region A gain sign;ficantly 

• Thefirm"sjoint profits are hurt but the total surplus actuolly increases 

• Total$Urplus dec,eJ ses 
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Monopsony 

• When !';Omeone 0( !';Orne firm is the sole bu~ (monopoly is the !';Ole 5eller) 

• Oftenari51's int~ecootextoffirmsbeingthesolebuyersoflabof 
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t, The first order cond ition yie lds. 

d( '&J:(K::::! • w'(L')L' + w(L')-EMJ,J' 

t, In a Compet it ive m;irket w' _ O and s~ PL- ':] -9"tJ If 

. labr;r:: ~:~ J (ae .,,,m,"' h mi"im,m wases 

T hi rd Degree P ri ce Discrimin~tion 

Mooopsony 

Double Marg inalizat ion Problem 

P rofit Shar ing and Do uble Margina li zation 
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Double Marg inaliza t ion Proble m 

',/ - - -
I 

I I 

"f.} 7K1 C, 
\}lei,~ ~ - --

' , I I \ 

t, What ha h L:., (__ 
ppens w en there are multiple monopolies invo lved int e market. i.. 

t, What happens when there are multiple monopolies invo lved in the market? 

t, Firm Aproduc<:,sfactor a at no cost 

t, Wha t happens when there are multiple monopolies invo lved in the market? 

t, Firm A produces fact or J at no cost 

t, Firm bin order to supp ly q, units of b must buy q~ units of a 

., What happens when there are mult iple monopolies invo lved in the market ? 

t, Firm A produces factor J at no cost 

., F irm bin order to supp ly qo units of b must buy q~ units of a 
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., What happens when there a re multiple monopolies ,n,o lved 1n the market ? 

.,. F irm A produces factor J at no cost 

., Firm bin ordertosupply q0 unitsofb must buy q, units of a 

., Firn181-"u<.luc.,,; dCCor <.li ri ~ lo a cu,;l furicliur1 

., What happens when there are multiple monopolies in,o l,ed in the market? 

• fom A pcod"'"' fado , a< eo rns< ~ 

> fomb;"ode,<o'"e, ly ;ll. "";",fbm""'"' '.;:. "";,; ,f, ( 1.6 --i,l_a,.._) 
., Firm 8 prod llces accord ing to a cost func~io~:~ . CJ'l C1'2f,?r ~ 

C(qo) - (p~ 

., Oema nn ~q1Jati<>n for gnnn I, is line.:ir 

., Firm B's opt im izatio n prna lem becomes 

., Firm B's opt im izatio n proa lem becomes 

., Firm 8'< optimi z.:itio n proa lem become< 

., The first order condition tells us: 

100-2qb = p. + c =- p, = 100 2qo-c 

., Since firm bis t he on ly deman~er of co mmodity a, we ~ave 

p. - 100- 2Qo - C - \00- 2Q, - C 

., If the price is p, t hen t he q, t hat solves t he above equation would De t ne am ount 
demanded of good a 

t hat solves t he above equation would be tOOamou nt 

., Thus firm B's maxim ization prob lem ha> given us a n inver,e dem;rnd funct io n for 
commodity.a 

A 



., Since firm 

~xq, (100 -2q, - c) 

., As~ ,,..u lt. , ·-£~I 

HJO <e. c~o~ ::.::_'EJJ 

";,~xq,(100 - 2q, - c) 

., Asa res ul t , we get : 

., Firm Jdec ides tosupp lytheaboveunitsof aata price 50 - c/2 

., Firm8willproduceE~ 

., Firm 8 will produce qi, = q; = 1~ -c 

., T hen t ~e price is g iven by 

pi,=100 }00 C =75 j : . 

., Firm R will pro<luce Qb = q: = J~ c 

., The n t ~e price is g iven by 

., To su mmarize. we h;ive· 

pl, 100 - ~ 75+¾-

p; = 50 - ~ 

q; = 1004- c 

pi, = 75 I : 

, 100 - c 
q,, - 4 

A's 

A s 

(!) 

(2) 

(3) 

(<) 

by one of t~e fir ms can be 

., The monopoli sts prob lem becomes 

f_:xq(lOO 

., The first order condition sL,testhat 

~ q)3 
100 - 2q= 10=-1· =55,q' = 45, ' 



• The monopoli sts problem becomes ~ 
'f:-m:-,-,(1-00_ o_) 3 

• Thefim orde r condition st;>testhat 

100 - 2q= 10=~ 

• ~ .. J§ .. gg.,33 ____ fil!!L±a!±i,.,i=-----

• Wha t is going on in the above exa mples? 

n-,-~ 
fut 

• because the first firm is a monopol ist, ,t ch.rges a ma rk llP above marg inol cost 
for its inte rmed iate good 

• I his t hen distorts the ma rgi na l cost ottirm H up additional ly 

• Th;s is ca lled tl,e doublc marginal ization problem 
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P rofit Shar ing and Dou ble Margina li zation 

prices and inefficient ly low 

• 8y me rging , both profits of the firm and consumer su rplus may si mtJ lto ne,:,.,,ly go 
, p 

• Wha t are some potent ia l ways to so lve this problem without mergers' 

• One possiblewoy might be to engage in profi t shor ing 

• Firmsag reetoshareprofitsaccor IUCC ingrule ~ 

• Giiis cha rged for good aa rem~ £.lie,~ ~_!__} 
• In exchange , t he profi ts of fi rm Bare sha red via a split of Ct goi ng to firm A and 

~ go;,g,ol;,mB~ ~ 

• t-i rms ag ree to share profits accordi ng to the fol lowi ng ru le 

• P ri cescha rgedforgoodaare,ero ~ 

• In exchange,.the profit·s ·of fi rm B. are sha red via a sp lit of" going to fi rm A and q 
(' - o ) sompol,m8 IT ~h I, Ctb 

• Firm A's deus pg s rnv,al. He sun pty produceQ J b ~ ti - -

• e;,,,, B ch=.~s<, m,::;- lf"' • rtb, ~iti)~lo _c~fb ('F, \ 
m;a~ )(~ a ~ ) ~ )~·} 

~(!> -kif' G-<1JGc) 
~ { 

t-p{}K'(;----"x" ,~ 
such ag reement 



such agreement 

~ The price wil l be t he monopoly price 

such agreement 

~ The 1:,ricew il l be t he monopoly price 

~ For any r> E (0,1), we getJn incre~se in consumer surplus and total prof its 

such agreement 

~ The price wil l be t he monopol;· price 

~ F<J r ,my" E (0 , l} , we 11,e l ~" i11~, e~"" i11 u m su m er s tnplus ,mU l <J L.il p rufil~ 

~ Rea lly, fo r any r, 7 

~ P rofits .>re usud lly diff icult lo verify. Ho,vever, ,e,·enu es dre m uch e~sier lo dueck ---l-P'f·~ 

~ P rofi ts ~re usu~lly difficult to verify However. reve nues ~re much eas ier to check 

~ F'_ ms c. t<: r 'nt o an a rr,_ngemcnt . he re the revenues .re s hared ac, _ _,• ·,g to -
(f,rm A.I and (~ ,rm B} split 

~ Profi ts are us ua lly diff icult to verify. However, re.·e rw es are much eosier to check 

~ Suppose th:it ~ 2 and c - JO. T hen firm 2 max imizes 

Gf'"" ~ ,, ~ ":") 



• P rofi ts are usud lly difficu lt to verify. H°"""ver. reve nues dre much e~s ier to check 

• Suppose that a = 1/ 2 and c = 10. Then firm 2 max imizes 

• Thefirst c.-de r cond;tion gives 

• Profits are us ua llydifl icu lttoverify. H°"""ver. re.·ermesare much eosier tocheck 

• Suppose th .it a= 1/2 and c = JO. T hen firm 2 max imizes 

• The first orde r condition gives· 

iMR(q) = M C = 10 ===> MR(q ) = 2MC = 20 

• Firm will produce below monopoly xofits since it wil l produce at a point where 
MR = 2MC inst~ad of MR = MC 

• Solving. ~get 

100 - 2q = 20 =-~>a q• ~ 40 < om ~ 45 -- --

• Solvi ng. ~get 

100-2q -20 =- p' -60>~ q' -40 ~ 

• Th;sdoes so lve the doub le margi na lization p'ob lem slightly · 

pi,=77.5> p' =60. ~ < q• = 40 
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