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Bb160p noTpe6uTesisa 3agaumn

Br100op noTpeduTesi: 3axa4u

1. Ilorpebutens TpaTUT OJHY TPETh CBOETO OOHKETa Ha BTOPOIl TOBAp, a OCTABIIYIOCS CYMMY —
Ha nepBblid ToBap. Ecnu BTopoit ToBap nogoposxkaer Ha 50%, a 1oxo1 moTpeOuTeNs BhIpacTeT Ha
TPETh, KaK 3TO OTPA3UTCS HA €r0 OJIArOCOCTOSHUU?

2. TTotpebuTens moyyaer 10x0.1, paBubiii $120, a mens! ToBapos paBHbl: Px=3$3, Py=$1. B cuy
JNeQUIIMT TOBApPOB IMPABHTEIBCTBO BBEIIO CICAYIONIYIO CXEMY painuoHHpoBaHus. [loTpeburessb
nonydaeT 90 KyNmoHOB W Uil MPUOOPETCHHsI €IUHUIBI KAKOro-InOo Onara HEOOXOIUMO He
TOJIBKO OIUIATHTh €r0 JCHEKHYI0 CTOMMOCTb, HO M OTIAaTh COOTBETCTBYIONIEEC KOJIUYECTBO
KYIOHOB. [IpaBUTEIHCTBO YCTAaHOBHIIO, UTO 32 KAXKAYIO SAMHUILY TOBapa X HEOOXOIMMO OTIATh
OJIMH KYIIOH, a 3a CIWHMIly ToBapa Y - 1Ba KynoHa. CuuTaiiTe, YTO KYIOHBI SIBJISIFOTCS

OECKOHEYHO JeTMMbIMHU, HO TOPTOBJIsl KYIIOHAMH OTCYTCTBYET.
(a) M3o0pa3ute OO HKETHOE MHOYKECTBO MOTPEOUTEIIS.

(0) M3o0pa3ute cuTyanuio, Mpu KOTOPOW MaJCHHE N0XO0Ja MOTPEOUTENsl BIEYET COKpalleHUE
notpebieHust ToBapa X U pocT nmotpednenus ToBapa Y. O3HavaeT Ju 3T0, 4To ToBap X SBISCTCS
HOPMaJIbHBIM, a TOBap Y — HH(EPUOPHBIM OJ1arom?

(B) IlpeamouTtenuss moTpeOUTENs MpeACTaBUMbI (YHKIHEH IOIE3HOCTH BHAA /X; ++/X, .
HatinguTe onTMalibHBIN TOTPEOUTETHLCKHII HAOOD.

(r) Ilpenmonoxxum, 4to 00pa3oBalCsi PHIHOK KYIIOHOB, MpPUYEM OJHMH KymoH crtout $1.
N300pa3ute HOBOE OIOMKETHOE OrpaHMYEHUE M HAWIUTEe ONTUMAIbHBIM MNOTPEeOUTEIbCKUNA
Habop. byner nu paccmarpuBaeMblil HOTpeOUTENb NOKYIATh UM MPOJaBaTh KYNOHBI, U B KaKOM
KOJIM4ecTBe?

(n) IIpu kakoil LleHe KyNOHOB JIaHHBIM areHT He OyJIeT HU MOKyNaTh, HU IpoAaBaTh KYIOHBI.
Byner nu oH mokymareiaeM WIM MpPOAABLIOM KYIOHOB mpu Oosiee Bbicokoi 1ieHe? Ilpu Gomee
HU3KOI1 11eHe?

3. Bo6 pacxomyer cBoil exeMecsuHbId a0xXox M Ha omary ycinyr BOJOCHAOKEHHS W Ha
arperupoBaHHoe MoTpedutensckoe 6iaro. Tapud Ha BomocHaGXkeHHe cocTapiseT P 3a 1 M°, a
1eHa arperupoBaHHoro 6Onara paBHa 1. [Ipeanourenus boba npencrasumsl nuddepenupyemont
¢ynkuueit mose3HocTH. MecTHas  BOJOCHAOXaromlas KOMIIAHUS TEPHUT YOBITKH H
paccmaTpuBaeT JBa BapuaHTa peuieHus npoOiemsl. llepBblii BapuaHT mperycMaTpUBacT
nosbnuenne tapuda Ha 10%. B stom ciyuae GmarococtosiHue bo6a monmsutes ¢ u° go u'.
ANbTepHATUBHEIA BapHAHT MPELyCMATPUBAET COXPAHEHHE TEKYIIero Tapuda 3a KaxkIbli M° mpu
BBEJICHUU JIOTIOJIHUTENIHON exeMecsyHON (UKCHpOBaHHOM TuiaThl. CunTaiite, 4To pazmep 3Toi
JOTIOTHUTEIbHO (PUKCUPOBAHHOM TUIaThl BBIOpAH TakUM oOpa3oM, 4To B pe3yinbTare boO HeceT
TaKue ke MOTepHu B 0J1arocOCTOSIHUHM, KaK U B CIy4ae MOBbIIIEHHs Tapuda.

Kakoii BapuaHT MMO3BOJIUT MOIYYNTH OOJIBIIYIO BEIPYYKY BOJOCHaOXKaromel kommannn? Kakoit
BapuaHT NpHBeJeT K OombieMy BojocOepexennto? IlpuBeaure rpadguueckoe U aHAIUTHUECKOE
peleHue.
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Bb160p noTpe6uTesisa 3agaumn

4. OOBsiCHUTE, MMOYEeMy B OTBET HA IOBBIIICHUE CTaBKHU 3apaOOTHOM IUIAThl MHIMBUI MOXKET
OTpearupoBaTh COKpALICHHEM IMPEAJIOKEHUsT TPylda, B TO BpeMs KaK IPU BBEJCHHHU IUIATHI 32
CBEPXYpOUHBIE TOT K€ MHAMBH] TOTOB paboTaTh OOJbIIE.

5. BepHo nu cnenyromee yrBepxkiaeHue: «Ecin kpuBas MpeayioxkeHHus TpyJa WHAWBHIA UMEET
y4acTOK ¢ OOpaTHBIM HAaKJIOHOM, TO Ha 3TOM Y4YacTKE€ CBOOOIHOE BpeMs SBIIETCS TOBAPOM
I'udpdenan? OOBSICHUTE CBOI OTBET.
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Bb160p noTpe6uTesisa OtBeTnl/IloacKa3Kn

Br100p noTpeduTesisi: 0TBETHI M MOACKA3ZKHU

1. He xyxe, Tak Kak NepBOHAYAIbHBIH HA0Op B TOYHOCTH MOCTymHeH. Jlydmie mpu riankux
KPHUBBIX O€3pa3Inyus.

2. (a) Monckaska: n3o0pazuTe Ha OAHOM TpaduKe OrpaHHMUYCHHE IO KYIIOHAM U OTPaHHYCHHUE IO
JIeHbTaM ¥ TOCMOTPHTE Ha MIEPECCUCHUE IBYX MHOXKECTB.
(6) HeBepro. KoHTpripumep ¢ HOpMaJIbHBIM OJ1arom

(8) IToxackaska: BBIBEAWTE EAMHOC OOKETHOE OrPAHHYCHHE, IOJCYNUTAB «IIOJHYIO» IEHY
Ka)XJI0TO TOBapa

(r) Ipu p=2, 6yaer nmpoaBaTh KYHOHBI pOH P>2 U MOKYyNaTh pu P<2)
3. BomocOepeskenne Gosbliie MpU MMEPBOM BapHaHTE, HO BTOPOW BapHaHT NMPUHECET OOJBIINiA
JI0X0J1 BOJOCHA0KAIOIIEH KOMITAHUH.

[Tonckaska: mpoananusupyiite SE
[Toackaska asst TpagUUEcKOro PerIeHus:

TR, = p'x(p*,M)=M —y(p*, M) n TR, = F + p°x(p°,M —F )= M — y(p°,M —F).
4. Tlpoananusupyiire SE/IE

5. HesepHo.
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Bb160p noTpe6uTesisa Pemenus

Br100op norpeduTeisi: pemieHus

1. Not worse off. Initial bundle is just affordable (proof)

Initial bundle: x, =M /3p, and x, =2M /3p,.

Initial bundle is just affordable under new prices and income
M/3+15%2M /3=4M /3=M""

It means that consumer is not worse off (as he can choose initial bundle).

But as relative price of good 1 is different he can substitute away from good 1 that is relatively
more expensive. Thus in case of smooth IC he is better off.

Example (graphical or analytical).

X2 A
4M/31
M/pp

2M/3p1 M/pl X1

2. (a) Graph with comments.
Now in addition to money constraint p, x, + p,x, <M We have coupons constraint g, x, +g,x, <Q
and these constraints should be satisfied simultaneously.

M/pg 4

Q/q,

—_—

Mipy  Qlg

(b) False. Counterexample with normal good (graphical or analytical)
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Bb160p noTpe6uTesisa Pemenus

Qlaz |

1 \‘h\

M/pl M’/pl Q/Q1

Comments: good 1 is normal as its consumption increases [movement from A to B] when income
goes up and there are no additional constraints (like coupons).

3x, +x, =12

0
(c) Let’s find the kink of BC: { , then x, =30, x, =30.

x, +2x, =90

MRS ,(30,30)= |2 =1
xl

Absolute value of the slope of money constraint line is 3, while for coupons constraint the
absolute value of the slope is 1/2. Thus the slope of IC at the kink is in between these two slopes,
which means that utility is maximized at this point.

Optimal consumption bundle (A): x, =30, x, =30

Graph

45

v

(d) Denote the quantity of traded coupons by z (z>0 = coupons are purchased, z<0 =
coupons are sold)

New coupons constraint: x, +2x, <90+ 2z

New money constraint: 3x, +x, <M -z
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Bb160p noTpe6uTeisa Pemenus

At the optimal point both constraints will be binding. If coupons constraint is not binding while
money is binding, then consumer can reduce z a bit (so that this constraint doesn’t bind) his
income M -z will increase and he can use it to increase consumption of any of the good. Thus he
will be better off. It proves that initial bundle does not maximize utility.

Use the same approach to justify that money constraint is binding.

From coupons constraint we get z = x, +2x, —90 and plug it into the money constraint that results
in the following budget line: 4x, +3x, =210. As coupons can be traded, the full price of good 1 is
3+1=4, the full price of good 2 is 1+2=3 and the total income is 90+120=210.

X 4 16 . .
MRS,, = |72 =2 3x, =220 4x, +28x —210, Optimal consumption bundle (B)
x, 3 3 3
1

28
To the left from A coupons constraint is binding, thus he will purchase coupons.
He needs 22,5+2*40=102,5 coupons. Thus he will buy 102.5-90=12.5 coupons.

70 4 -4/3

45

v

Graph

(e) If he doesn’t trade then he stays at the point, where both constraints are binding (point A).
This point is optimal iff IC is tangent to the budget line.

The slope of the budget line is given by the price ratio that reflects the full price of every good:

MRS,,(3030)=1= P
1+2p

endowment of coupons.

, 3+p=1+2p, p=2. Thus at p=2 he will stay with his

If p>2 then MRS,,(30,30)=1> 13 +2p , 1.e. agent is willing to increase consumption of good
+ep

1. As we know from (c) at any point to the right from the kink money constraint is binding while
coupons constraint is not. Thus agent will sell coupons at any p>2. At p<2 he will buy coupons.
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Bb160p noTpe6uTesisa Pemenus

3. Graph.

Let x stays for water consumption and y-for AOG. Revenue of water company is given by the
sum of revenue from sales (price multiplied by quantity) and fixed charge. As his income is the
same, then  water  expenditures equals M-y.  Graphically = we  compare

TR, = p'x(p',M)= M -y(p',M) and TR, = F + p°x(p°,M - F)= M —y(p°, M — F). Thus
from graph we get TR, <TR, and x°-x'>x°—x?. Thus the second scheme brings more
revenue but the first scheme provides greater water conservation.

BC-initial

v

Proof. As bundles (xl,yl) and (xz,yz) provide the same utility, then the change in quantity
demanded is due to Hicksian SE only. We know that own SE is non-positive. As relative price
goes up when we proceed from x? to x'and ICs are smooth (due to differentiability of utility

function) then Ax®* =x* —x* <0. Thus x' < x?, which means that water conservation is higher
under the first scheme.

Due to non-satiation with lower consumption of X we can have the same utility only with greater
consumption of y: u(xl,yl): u(xz,yz) and x'<x® implies y'>y®. Thus
TR, =M -y' <M -y* =TR,.
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HeomnpepaesieHHOCTD 3azaun

HeOl'lpeIle.]'leHHOCTb: 3agavdu

1. Jlenuc umeer (yHKIMIO MOJE3HOCTH u(w)=\/w , Tne w - OorarctBo. IlepBoHauanbHOE
OoratctBo [lenuca, paBHoe $36 pasmenieno Ha nernosute B 6anke ABC. C BepositHocThIO 0.5
9TOT OaHK MOXKET CTaTh OAHKPOTOM M B 3TOM CIIydae areHT MOJIYy4YHT Juib $4 coriacHO cucteme
rOCy/IapCTBEHHOIO0 T'apaHTUPOBaHUs BKJIanoB. HelTpanbHblli kK pucky areHT N npemmaraer
KYITUTH 3TOT MIPOOJIEMHBII JETIO3UT A0 pa3pelieHHs HEOIPEIEIIEHHOCTH 3a CyMMY, paBHYyI0 $X.

(a) Haiigure Bce B3ammoBbirogubie i Jlenuca u ¢upmbl N 3HaueHus X anreOpanyeckd, a
Tak)Ke NpUBeIuTe rpaduuecKoe perieHre B MPOCTPAHCTBE KOHTUHICHTHBIX OJiar.

(0) ITycte X=20. KoppymnupoBanubiii MeHemkep u3 O0anka ABC obOmamaer mHdopmarueii o
HACTOALIEM IOJOXKEHUHU el B OaHKe M MpeasiaraeT npoiarh 3Ty HMH(OPMAIMIO BKIATYHKY.
Jannas nHboOpManys TMO3BOJISIET JOCTOBEPHO Y3HATh, SBISETCS JIM OaHK OaHkporoMm. Kaxyro
MaKCHMaJbHYI0 II€HYy TOTOB 3aIUIAaTUTh pPACCMATPUBAEMBI BKIAAUUK 3a 3Ty HHGPOpMAIUio?
[TpuBenute anredpanveckoe peleHue 1 rpapuueckoe penieHue B IpoCTPAHCTBE KOHTUHI€HTHBIX
Onar

(B) 3apa cToJIKHYJIAach C TakoW ke mpoOiemol, kak u Jlenuc. Cuuras, 4ro 3apa HEWTpaibHA K
PHUCKY, pelIuTe Ui Hee MyHKT (0). ¥ CpaBHUTE €e TOTOBHOCTD 3aIlIaTUTh 332 HH(GOPMAIIUIO C TOH,
YTO MOJy4YeHa B MyHKTE (0).

(r) CpaBHute pe3ynabTaThl MyHKTOB (B) u (0). I3MeHHUTCS N1 pe3ynbTaT 3TOrO CpaBHEHUS IS

BKJIQ[YMKA ¢ QYHKIMEH TTOJIE3HOCTH, OTIIMYHON OT U(W) =W, HO C TeM K€ TUIIOM OTHOIICHHUS K
pucky?

2. B §5.4 yueOnuka [Iunnaiika n PyOundenpmaa Ha puc. 5.5 mpenctaBieHbl NPEAIOYTCHUS

areHTa-puckoo0a B OCAX CTaHJAPTHOE OTKJIOHEHHE — OXHJaemas J0XOJHOCTb. B 3Tom
yIPaXHEHUH Bac TPOCAT MPOAHATU3UPOBATh HESIBHBIE NPEANOCHUIKH, CTOSIIME 3a 3TUM
rpauKoMm.

(@) PaccmorpuTe WHAMBHIA C KBaJAPAaTUYHON DIIEMEHTApHON (YHKIHMEH MMOJE3HOCTH
u(x) =x—bx?, rme b > 0. [TokaxuTe, 4TO COOTBETCTBYIOIAA (PYHKIHS OKHUIAEMOM II0JIE3HOCTH
U1l JTF000M  (YHKIIMK pachpenesieHus: OyneT 3aBUCETh JUIb OT CPEIHEro W BapHalluu.
N300pa3ute COOTBETCTBYIOLIME KpHUBBIE Oe€3pa3ivuusi B OCIX CTaHAApTHOE OTKJIOHEHHUE-
OKU1aeMasi TOXOTHOCTb.

[3ameuaHue: A7 BBIMOJTHEHUS aKCHOMBI HEHACHIIAEMOCTH Oy/leM CUMTaTh, YTO JOXOAHOCThH HE
MOXeT MPUHUMATh 3HaYeHHUs, npeBbimaromnie 1/(2b) .]

(0) nnuBuga, paccMOTpeHHBI B MyHKTE (8) MokeT (opMupoBaTh NopTdens U3 oOnuranui u
akiuii. CumraiiTe, 94TO OONUTalMM TPUHOCAT HYJIEBYIO YHCTYIO JIOXOIHOCTh, HO SIBIISFOTCS
0e3pUCKOBBIM MHCTpyMEHTOM. Oxujaemas AOXOJHOCTb IO aKIUAM R, MOJIOXKUTENbHA, a

CTaHJapTHOE OTKJIOHEHHE paBHO o, > 0. ITycTh nepBoHavanbsHOE OOraTCTBO MHIUBHA PABHO 1.

(i) BeiBegure OOMKETHOE OrpaHMYEHHE B TEPMHUHAX JOXOJHOCTH M CTaHAAPTHOTO
oTkioHeHus noptdens. [Ipounmoctpupyiite rpadguyuecku.
(if) Pemmre 3amauy MakCUMH3alUKH 0KUAAEMOH TOJIE3HOCTH W HAWIUTE CIIPOC HA Ka)IIbIA
aKTHB, PACCMOTPEB TOJILKO BHyTpeHHee perienue. [Ipommmtoctpupyiite rpadguuecku.
(B) IlycTth arent u3 myHkTa (6) nHBecTHpYeT a 00a akTuBa. Kak M3MEHHUTCS €ro ONnTHUMAaJbHBIN
noptdenb, eciu:
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HeonpeneneHHocTs 3agauu

(1) Bo3pacret ko3 dunuent b ?
(if) BJIOXKEHUS B aKIIUU CTaHYT 00JIee PUCKOBBIMU?

3. @epmep Buageer 40 akpamMu 3eMJIM U MOXKET PACIpENeNsTbh 3TY 3€MIII0 MEXKAY 3€pHOM U
kaprodenem B mob6oil nmponopuuu. [IpuObIF HAa OAMH aKp 3€MJIM 3aBUCUT OT BBIPALMBAEMOM
KYJBTYPBI M OT IOT0/1bI (CM. TaOIHILy).

Conneunas JoxnnuBast

roroja Ioro;ia
3epHo 7 1
Kaprodens | 3 3

ConHeuyHas U TOK]UTMBAs MTOTO/a — PABHOBEPOSTHBI. DYHKIHS TOJIE3HOCTH epMepa UMEET BH/T
u(x)= 4/ x ,roe X - 6orarcTpo.

() Haiigure onTUManbHOE pacHpeieiCHHE 3€MIIM  MEXAy 3€pHOM H  KapTodeiem.
[MpousutrocTpupyiiTe rpaduyecku 1 00bSICHUTE Pe3yIbTaT.

(0) depMmepy HpeMIOKWIN CIATH €r0 3€MJII0 B apeHly Ha OAMH ce30H 3a cymmy X. Haiinure
HauMeHblllee 3HaueHue X, Ha KoTopoe cornacutcs ¢depmep. O003HAUbTE 3Ty BEIUYUHY 4Yepe3
Xin ¥ OpousumocTpupyiite rpapuuecku. CpaBHure X, € BEIMYMHOM 0KHMAAeMON HMPUOBLIN
dbepmepa 1 00bSICHUTE TIOTYYEHHBINH Pe3yabTaT.

min n
(B) Ilycte depmep MoxeT mpuoOOpecTH CTPAaxOBKY OT HEypOXKash B CiIydae IUIOXOW ITOTOJBI.
Benmnunna crpaxoBoii mpemuu cocraBiuser $0.5 3a $1 crpaxoBoro mnokpeitus. Haiinure
ONTHMAJIBHOE DPACIpeNeeHNe 3eMIM U crpoc ¢epmepa Ha cTpaxoBKy. [Ipommutoctpupyiite
rpadu4ecky U 0ObSICHUTE NOTYUCHHBIH pe3ynbTarT.
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HeomnpepaesieHHOCTD OTtBeTtsl/IloacKa3ku

HeOHpeIleJIeHHOCTb: OTBETHhI U NOACKA3KH

1. (@) X or 16 mo 20;
(6) Max_sum=7.2;
(B8) Max_sum=8;

(r) MakcumasbHas CyMMa U3MEHHUTCS, HO OCTAHETCS] MEHbIIIe 8

2. (a) Eu(x)=Ex— b(cs2 +(Ex)* );

. (e}
(6) (i) Oromkernas ymunnsa: o,=—>E , rne 0<E, <R, E,- oxunaemas JI0XOIHOCTb
S

noprdenst, G, - CTaHJaPTHOE OTKIOHEHHE HOPTdels;

R, /b
(R,) +o?

- R,)
(i) E, = 0.5((5)2)—/2, ONTHMAJIbHBIC NUHBECTULIUU B PUCKOBBIM akTHB o = 0.5
R.) +o;

(B) MHBECTHUIIMU B PUCKOBBIN aKTUB COKpaTATCs B 000ux ciydas (i) u (ii)

3. (a) 30 eguaun mox nmenuiy u 10 mox kaprodens;
(0) X, =135<Exp_profit=150;

(B) Bce mouist 3acsieTh MIICHUIICH W KYITUTh MOJHYIO CTPaXOBKY
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HeomnpepaesieHHOCTD Pemenus

HeOHpeIleJIeHHOCTb: peIcHus

1. (@) Dan doesn’t reject iff his EU does not go down as a result of this sale:
Jx >05J4+05.36 =4, x>16

Firm accepts iff its expected utility (equal to the expected profit due to risk neutrality) is not
reduced as a result of this transaction: 0.5x4+0.5x36-x=20-x>0

Mutually beneficial 20> x> 16

Graph should be provided

(b) With information Dan sells his deposit in case of bankruptcy and gets 20—-Q (Q - price of
information) and keeps deposit otherwise (in this case his wealth is 36 —Q). The resulting

expected utility is EU™ =0.5,/20—Q +0.5,/36 —Q . Without information he is better of by

selling this deposit as price exceeds 16 and his utility is Jx =+/20. Thus he will purchase

information iff EU™ =0.5,/20—Q +0.5,/36 — >4/20. The maximum price makes Dan
indifferent:

J36-Q =2420-,/20-0Q.
Then  36-Q=4x20+20-Q-4,/(20-Q)20, which can be  rewritten as

4,/(20-Q)20 =100-36 =64. Thus /(20—Q)5 =8, which implies (20-Q)5=64. Solving

equation we get Q =20 —6—54 =72
Graph should be provided

(c) Zara has the same utility function as bank N, so without information she is indifferent b/w
selling deposit at X=20 or keeping it. EU,™ =0.5(20 - Q)+0.5(36 —Q)=28—-Q =20, which
gives Q=8

Graph should be provided
(d) QZara = 8 > 7‘2 = QDan

General case:

0.5u(4) +0.5u(36) <u(0.5x4+0.5x36) =u(20). Thus without information offer of the
corrupted manager is still accepted as it gives the same EV: (36+4)/2=20 but with certainty

Maximum price of information should make this agent indifferent:

u(20) = EU ™ (Q)=0.5u(20 - Q)+ 0.5u(36 — Q)

Due to risk-aversion 0.5u(20 — Q)+ 0.5u(36 — Q) < u( 202_ Q3 2_ Qj =u(28-Q)



HeomnpepaesieHHOCTD PemeHnusa

It implies that u(20) = EU ™ (Q)=0.5u(20 — Q)+ 0.5u(36 - Q) < u(28 - Q)

As u(w) is increasing then 20 <28-Q, Qp,, <8= Q.

4. (a) Calculate EU: Eu(x)= Ex—bEx? = Ex—b(cs2 +(Ex)2)

Define IC Ex—b(cs2 +(Ex)2)= u and re-arrange:

o’ +(Ex)’ —Ex/b+u/b=c*+(Ex-0.5/b)’ +u/b-025/b*=0

Thus ICs represent circles o® +(Ex—0.5/b)* =0,25/b* —u /b with center at (0,0.5/b) and
radius \/0,25/b2 —u /b . Due to the assumption we operate only at upward sloping parts of ICs.
Graph.

055/b

: . : o H
(b) (i) Budget line. Suppose he invests o in risky asset, then A
expected return of portfolio is E, =aR, and variance of
. S R
portfolio is o? =a’c?, which implies o, =ac, . From the s
first equation a.=—% and plugging in the second we get BL
RS
cp:&Ep. As 0<a<1, we get additional restrictions:
R O
S cSS
0<E,<R,.

(i) utility maximization problem

2 2 _Os
ogg)ésEp_b(GP+Ep) s.t. cp—R E,

HHWY BII3 - 2018 14
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Plugging into objective function, we get
2 H
c, B .
s Rs
Function is strictly concave, so FOC is both necessary and
sufficient E; ..................................
2 2
1—2b£ZSJ EPZbEp—O,l—ZbEp[1+(;SJ J .
S S Gs -
2 E «
E, =0.5—(R52) /b a=—p=o.5—R;/b : <«
R+t R (R +o ,
Graph with IC tangent to BL [the lower part of the graph is not o ‘L

required but comments concerning o should be provided if this part is absent].

R, /b
(R,)" +o;
with higher b we get higher coefficient for variance in utility

function, which indicates higher risk aversion that results in the
reduction in investment in risky asset.

) (1) a=0.5 is decreasing in b. It means that

Graphically ICs become steeper as

dEx = isincreasing in b,
doc 0.5/b-Ex
o= O.SRSZ—/b is decreasing in o2,
(R,) +o

which is also reasonable as risk averse agent is willing to
reduce his investment in risky asset when its riskiness went up
while expected gain stays the same.

Expected return
y

v

(ii) Budget line becomes steeper and IC is tangent to the new budget line somewhere to the left.

As a result new optimal portfolio has lower expected
return. As expected returns of the two assets stay the
same, this implies that agent invests less in risky asset. )

Expected return

HHWY BII3 - 2018
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HeomnpepaesieHHOCTD PemeHnusa

2. (a) Optimal allocation of land is derived from EU maximization:

max (2\/7y +3(40— y) +2,/1y +3(40 - y))

0<y<40

Function is strictly concave, so FOC is both necessary and sufficient

4 2 g
J120 +4y 120 -2y

2,/60—y =,/60+2y ;
460—-y)=60+2y; y=60x3/6=30
Graph should be provided

Intuition: potato serves as risk-free asset while wheat is risky. Exp.profit from wheat exceeds the
profit from potatoes (7+1)/2=4>3. Agent is risk averse (u-concave) and is willing to accept some
risk as game is favourable.

(b) X, makes this farmer indifferent between renting out and continuing his business.

Expected utility from business: EU"pﬁ’"“’=2(\/210+30+\/30+3><10)=6\/@=12\/E,
40X . =12J15, X, =9x15=135.

Graph should be provided

En=4x30+3x10=150> X, .

Explanation. As agent is risk averse he prefers expected value of the risky prospect (150) to the
risky prospect, i.e u(EV =150)> EU =124/15 =u(X,,,). Thus X, < EV =150.

(c) Derivation of optimal allocation with insurance

Suppose that y units of land are allocated to wheat and (40— y)- to potatoes. Then we have
(120 + 4y) in case of shiny and (120 —2y) in case of rainy summer. This point is risky if y > 0.

Note that insurance is offered at actuarially fair terms (price equals the probability of loss), then
risk averse agent will purchase full insurance. Thus if y > 0, then he purchases z =6y units of

insurance. Finally consumption with insurance is 120 + 4y —0.5x6y =120 +1y in each state of
the world, which exceeds consumption under y =0. Thus it is profitable to have y > 0. Now EU

maximization problem is 0ma3l<()\/120+y:\/120+40, ie. y=40. It could be also derived
<y<

algebraically without using the claim about full insurance but then intuitive explanation for the
full insurance should be proved afterwards.

HHWY BII3 - 2018 16
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Graph.

280

120

Optimal

%4 production c,=c,

ptimal
consumption

..............................

! BC with
i insurance

120
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dupMa u coBepuieHHasA KOHKYpeHIMs 3agauu

Teopust pupMbl U cOBepLIEHHAsI KOHKYPEHLIMSA: 3a1a4u

1. [IpousBoacTBenHas Gpynkuus ¢pupmsl umeetr Bua Q =4+ L ++/ K . CtaBka 3apaO0THOM I1aThl
coctasysiet $8 3a yac, a 1eHa eIMHUIIBI KarmuTana paBHa $2.

(a) BeiBenute kparkocpounbie AC u AVC. O0bsicaute noyueHHblid Bua kpubix AVC u AC.

(6) BoiBenuTe NONTOCPOYHBIC HM3ICPKKHM M HAWAUTE COOTBETCTBYIOLIME CPEIHUE H3ICPIKKH.
Nmeet nmu MecTo 3K0OHOMUS Ha u3gepxikax? OObsACHUTE MOITYYEHHbIN pe3yibTar.

(B) Ipoummoctpupyiite Ha rpadpuke LRAC u Heckonbko kpuBbix SRAC.

2. B oTpacnyu ¢ MOCTOSIHHBIMU H3JAEpKKaAMU JIEHCTBYET OOJbIIoe KOIMYECTBO (upM, HyHKIUS

9g* +16, g>0
U3JICPKEK KaKI0N U3 KOTOPBIX uMeeT Bua: C (q) = )
0, g=0

(a) HaiimuTe 10ArOCpOUYHYIO KPHUBYIO MIPEIOKEHHUS TUITUIHON (DUPMBI.

(6) Haiinute 1ieHy, COOTBETCTBYIOIIYIO JOITOCPOYHOMY PABHOBECHUIO, M KOJIHUYECTBO (DUPM, €CIIH
peiHOUHBI cripoc nveet Bux Q¢(p)=150—4p.

3*1, PaccMOTpHTE COBEPIEHHO KOHKYPEHTHYIO OTPACIb, IPOU3BOAAILYIO ToBap X. Bee GpupMel B
OTpacIM HMCHONB3YIOT OJIMHAKOBBIE TEXHONOTMM ¢ (yHKIMeH usnepxkek c(q), rae c'(O): 0,

c' (q)> 0, c”(q)> 0 nns g > 0. HexoTopasi 101 IPOU3BEICHHONW MPOAYKIIMU o BBITYCKAETCS C

OpakoM M He TOJUICKHUT IMpojaxe. boiee Toro, 3Ta MpoAyKIUs JOJKHA OBITH YTHIM3HUPOBAHO,
YTO CONPSDKEHO C JONOJHUTEIBHBIMU U3JIEp’KKaMH, ONHChIBaeMbIMH (yHKuumen [(z), rae z O-

o6bem yrmmsnpyemoil npoaykuuu, (0)=0, I'(z)>0 u 1"(z)>0 ans z>0. Ilpu HyneBom
BBIITYCK KaK M3JEPKKH IPOM3BOJICTBA, TaK U M3IEPKKU YTHIM3AIMHU PABHBI HYJIIO.

(&) Paccmotpute ynydilieHHe B YHOpPaBICHWH, KOTOPOE BJICYET CHIDKCHHE J0NMHM Opaka MpH
HEM3MEHHBIX (QYHKIUSAX H3AEpKeK. Kak 3To oTpa3urcs Ha KpPHUBOH MpeIokeHus (Gpupmor?
(U3meneHne o He 00s3aTENFHO MAJIO).

(6) ITyctb B orpaciu yHkimonupyrotT N dupm. O603HaubTe Yepe3 p(o) paBHOBECHYIO LIEHY B

KPaTKOCPOYHOM TEpUOJIe W HAWIWTE, Kak 3Ta I[eHa M3MEHHTCS B pe3yJbTaTe CHUKCHUS o .
OOBbsicHUTE pe3ynbTaT.

4. PaccMOTpHTE COBEPIICHHO KOHKYPEHTHYIO OTpacib C MOCTOSHHBIMH H3JEPKKAMHU.
[peanonoxuM, 4YTO MOTOBApHAS CYOCHUIMS TMPOM3BOJHMTEIIAM 3aMEHSCTCS Ha MaylIaTbHYIO
CyOCHIMIO, KOTOPAasi BHIIUIAUMBACTCS KaXI0W (yHKIMOHHUpYIomed dupme. Pazmep naymansHOR
cyocuann BOWpaeTcs TakuM o0pa3oM, YTOOBI paBHOBECHAs II€HA B JIOJITOCPOYHOM TEPHOJIE
ocTanach TaKOW e, KaK M NPH MOTOBapHOHM cyOocuanu. CpaBHUTE pacXoibl NMPaBUTENbCTBA HA
sti nBe cyocumuu: (i) rpaduueckn s ciaydas U-oOpasHoii kpusoit AC u (ii) anrebpanyecku
i kpuBoid AC pou3BOIBHOTO BHJIA.

! Difficult problems are indicated by *
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dupMa 1 coBepuieHHasA KOHKYpPeHLUs 3agauu

5. PaccmoTpuTe pBIHOK apeHJHOTO JKUJIbS C JHMHEWHBIMH KPUBBIMU CIIPOCa M MPEJIOKEHUS.
JloMoBrnaenbipl 00s3aHBl YIUTAYMBATh HAJOT C MOJYy4aeMOH apeHJHOM IUIaThl MO CTaBKe O
(O <a< 1). Jl0XOBI OT 3TOT0 HAJOTa MOCTYMAIOT B MECTHBIN OIOIKET.

(a) MecrHble BJACTH PEIIMIA BBECTH DPEryJUPOBAHUE AapCHIHON IUIAThl, YCTAHOBHB

control control

MaKCUMaJIbHBbI YpPOBEHb apeHIHOW IIIaThl B pasMepe p , Ipu4emM p COOTBETCTBYET

PaBHOBECHOMY 3HAUCHHUIO apPCHIHOW IIaThl NPU OTCYTCTBHM Hajora. [IpoMIUTFOCTpUpYyHTE
NepBOHAYAILHOE PABHOBECHE M HOBOC paBHOBECHE Ha OJHOM rpaduKe, IJie MO BEPTHUKAIN
OTJIOXKCHA IIeHa, yIjaunBaeMmas apeHmatopoM. CpaBHUTE TMepBOHAYabHbIC (10 BBEICHHS
peryJupoBaHus, HO PU HAJMYUHU HAJIOora) U HOBbIC (MOCTIC BBEICHUS PETYIMPOBAHMUS) 3HAUCHHUS
CS, PS, mpodunura mectHoro Oromkera (GS) u TS, 3amojHHB CISAYIOIIYIO TaOJHILY.
[TpOKOMMEHTHPYITE BIMSHUE JAHHOTO PEryIMPOBaHKE Ha OOIIECTBEHHOE 0JIAar0OCOCTOSIHHUE.

Hauanrnaoe Hosoe N3menenue

CS
PS
GS
TS

(b) Kakoe HesBHOE MNPEIIIONOKEHHE O PACHpPEACICHUHM KWUJbs TPU PErYJIMPOBAHUH, OBLIO
UCIojbp30BaHo B myHKTe (a)? Kak Obl M3MEHHIAaCh BEIMYMHA TOTEPh IPH AIbTEPHATHBHOM
BapuaHTe pacrpeaeneHus xxuibs? (M300pa3ure MakKCHMaIbHO BO3MOYKHBIE TOTEPH OOIIIECTBA).

HHWY BII3 - 2018 19



Solutions

dupMa u coBepuieHHasA KOHKYpeHIMs OTtBeThl/IloaCcKa3KKn

Teopus pupMbI ¥ cOBepLIEHHAS! KOHKYPEHIMS: 0TBEThI H MOICKA3KH

1. (a) AVC=wL(Q,I?)/Q={O'5(Q;‘/?Q) ,\/%N/f
, Q<

ATC™ = AVC + AFC = 0slo- VK[ /0 +2K /0 Q>VK,
2K/0Q, 0<JK

(6) TC(Q)=0.4Q".

AC=04Q.

Het sxoHOoMuU Ha MacmTa6e, 00BsACHEHHE Uepe3 OTAavy Ha Maciirade

2.
p/18, p=>24
@) q*(p)=
0, p<24
©) N—40, p=_ 150 _ 75x9 _675_,, 3

40/18+4 10+2x9 28 28

3. (a) Camxenue o (pH 331aHHOM 1I€HE) MPUBOJIMT K POCTY BBIMYCKa (UPMBI
[Moxckaska: ucnonn3yiite FOC u npuBeanTe 10Ka3aTeIbCTBO OT POTHBHOTO
Hcnone3yiite rpaduk ¢ MC

(6) PaBHOBeCHas 1IeHA B KPATKOCPOYHOM TIEPHO/IC MAAET MPU CHUKCHUU O

I[OKEDKI/ITC MCETOAOM OT IMPOTHUBHOTO

4. Pacxo/ipl rocyJapcTBa BbIIIE IPU NayIlanbHOM cyOcuann

[Tonckaska: UCHONB3YITE METO/I BBISIBIEHHOTO BEIOOpA

5. (a) Ilpennonaras, uTo Ha rpaduke MO OCH OTJIOXKEHA II€HA MPOM3BOIMTEIIS, ITA MOJUTHKA
MPUBOAUT K MPOMOPLIMOHATEHOMY CIIBUT'Y BBEPX KPUBOUM MPEITI0KEHUS

TS cHMkaeTcs Ipu BBEIEHUH KOHTPOJIS

(0) IMoxckaska: moaymaiTe, KTO MOIydaeT KBApTHUPBI B YCIOBUAX U30BITOYHOTO CIIPOCA

[Tpu anbTepHATUBHOM paclpeielIeHuy MoTepu 001ecTBa ObUIH ObI BBIIIE



dupMa 1 coBepuieHHasA KOHKYpPeHLUs PemeHusn

Teopust pupMbl U cOBepILIEHHAs] KOHKYPEHIMA : peleHust

1. (a) Derivation of AVC

Factors employment in SR can be found from the following cost minimisation problem:
min wL+rK
L>0

st. F(L,K)>Q

As Q =4JL +/K , we get L=(Q—\/?)2/16 if Q>K and L =0 otherwise.

AVCwL(Q,I?)/Q{O'S(Q\/?)’ Q>\/f
0, 0<JK

Derivation of ATC
ATCSRZAVC+AFC: O.S(Q_\/?I/Q‘i‘ZI?/Q_, Q>\/?’
2K/Q, Q<VK

AVC is increasing in Q for large Q:

oK zo.S(Q—\/?XQJr\/?)Z _aeQ@-K
Q° Q?

0.52QQ-VK) -
. o’
constant for small Q (when only fixed factor is used).

AVC) = 0.5 >0 if Q>VK and

AVC is constant when output is produced by capital only and AVC increases when L is used due
to diminishing marginal product of labor and F(L =0) = 4K >0.

AFC is always diminishing due to fixed level of capital. ATC in SR consists of two parts:
constant and then increasing AVC and diminishing AFC. As a result it diminishes initially due to
AFC and then starts to increase (due to AVC) as with large output levels the contribution of AFC
becomes negligible.

(b) Derivation of AC

min wL+rK
Cost minimization problem. %= :
st. F(LLK)=0

The necessary condition for interior solution is an equality of the slope of isoquant (MRTS) and

the slope of isocost (ratio of factors’ prices). MRTS,, = 4\/§ =— =4-and we get % =1.

r
Note that corner solution is impossible as with K=0 MRTS=0<w/r=4 and firm will be able to
substitute L by K. Similarly with L=0 MRTS approaches infinity, while w/r=4<infinity and firm
will substitute K by L.
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dupMa u coBepuieHHasA KOHKYpeHIMs PemeHusn

Q=4JL +J/K.As L=K plugging into production function, we get Q = 4L ++/L =5L or
L(Q)=0.04Q°. Thus we get the following cost function:

TC(Q) =8L(Q)+2K(Q)=10L(Q) = 0.4Q%.
Then AC=TC(Q)/Q=0.4Q.
Diseconomy of scale, explanation via returns to scale

Thus AC in LR is increasing, which implies that there is a diseconomy of scale. This is due to
decreasing returns to scale:

QUL AK) = 4AL + 2K = AL +K) < MaVL +VK )= 21Q(L,K) for any % >1
(c) Graph should be provided

2. (a) Derivation of individual supply curve
p=MC(q)=18q if ¢>0
p=>AC(q)=9qg+16/q, 18q>9q+16/q, q>4/3, p>18g=>24

p/18, p>24
qs(p)={

0, p<24
(b) Derivation of LR equilibrium
Q*(p)=Ngq=Np/18

150
Q”(p)=150-4p=Np/18, p(N /18+4)=150, p=m224
150> 4N /3+96, 54x3/4> N, 54x3/4> N,
150 75%9 675 3

N=40, p= = =224 "
40/18+4 10+2x9 28 28

3. (a) Profit maximization problem (1—a)pq - c(q)-Il(ag) — max
q=

Function is strictly concave (second derivative is negative due to the assumptions), thus FOC is
both necessary and sufficient.

(1-a)p-c'(g)-al'(ag)<0 and (1-a)p-c'(q)-al'(ag)=0 if g>0.

Note that ¢ >0 for any p >0: Otherwise (1—a)p—c'(0)-al’(0)=(1-oa)p >0 which violates
FOC.

(1-a)p=c'(g)+al(aq)
Algebraic analysis of response to reduction in o

HHWY BII3 - 2018 22



dupMa u coBepuieHHasA KOHKYpeHIMs PemeHusn

Let us prove that reduction in o for given price results in an increase in quantity supplied by any
firm. The LHS that represent marginal revenues goes up and so should do the RHS. If Ag<0

then marginal production cost would fall or stay the same (as MC is increasing) and the second
term (marginal utilization cost) definitely falls as: A(ag)<0 and MUC is increasing then
Al'(aq) <0 and with smaller o we have A(al'(aq))<0. Thus RHS goes down while LHS up
and we get a contradiction. It means that Ag >0.

Graphical analysis with comments

Supply is given by nondiminishing part of total MC per efficient unit (i.e. sold units) that lie
above AC. Here as cost function is convex and goes from the origin than at any point MC>AC
and MC is increasing. Thus total MC per efficient unit represents supply curve. With reduced o
under the same output we utilize less and due to increasing marginal utilization cost assumption
we get lower value of MUC. Thus total MC falls at every g. Moreover, as we sell more, the level
TMC per efficient unit goes down which strengthens the effect of reduction of MUC.

As TMC per efficient unit shift downward, it means that firm is willing to produce the same
output under lower price (i.e. supply curve shifts down or to the right).

p A MCtOtal(ao)

1-a,

MC*" o, <o)

1-a,

% @
(b) In equilibrium Q“(p(a)) = N(1-a)g(p(et),o). Let us prove that p(o,)> p(a,) if
oy >y

Suppose that p(a,) < p(a,), then Q*(p(a, )) = Q*(p(ar,)) as demand is diminishing.

From part (a) we know that (1—a, )g(p(a, ), ) > (1 -, )g(p(a, ), c, ). As supply is increasing
in price q(p(o., ), o, )2 q(play )0ty ) > q(pletg )y oty ) if ploty ) < plor, ). Thus market supply goes
up N(1-a, )q(p(a,),a,)> N(1-0a,)q(p(a,),c,) while demand goes down, so market is not
in equilibrium. It proves that p(a.,)> p(a.,).

Intuition is straightforward: as each firm is willing to produce more, market supply goes up and
results in excess supply that drives the price downward.
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dupMa u coBepuieHHasA KOHKYpeHIMs PemeHusn

4. Graphical analysis

P4 MC P4 o°
C MC —s _
% AC _§ LS subsidy
\ 7"
p* \\ AL : LR Supply
per unit subsidy
pLS — ps \
q“ g’ q Q  Q=Q, Q
Firm Market

Analytical approach

S S

Pir :AC(q*)—s :AC(qLS)__’ AC’(q*):OZAC’(qu)"‘—Z’ which implies
q.s (qu)

AC'(qLS):_L2<o, i.e. AC is not minimized at g =q,, but AC is minimized at q=q".
(qu)

Thus AC(q* )< AC(q,) and S s AC(q,s)-AC(q")>0. Cost of subsidy comparison:

LS

Sxn,, =89 _g 9% g0,
LS ds

5. (a) Graph

Comments on after-tax supply curve.

Initial inverse supply is drown in terms of producer price that reflects the marginal cost of house
owners. Now houseowners are willing to supply the same amount if they get the same net of tax
D,
1-a

. Thus inverse

price, i.e. under p,(1—a) = p,. It means that tenants’ price should be p, =

supply curve shifts upward proportionally.
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dupMa u coBepuieHHasA KOHKYpeHIMs

PemeHnusa

P 4 p'(Q)
1-a
A p(Q)
P
pcontrol
M Q b
Qcontrol Q* Q
Initial New Change
CS A+B A+C C-B
PS K+L+M+N+O N+O -(K+L+M)
GS C+D+E+F+G+H | F+G+K+L K+L-(C+D+E+H)
TS -(B+D+E+H+M)

Welfare impact: TS is reduced that results in additional DWL of (B+D+E+H+M). The reason is
that imposed price ceiling results in rent decrease that is unfavourable for house owners and they
are willing to supply less. Thus output that was less then efficient initially (due to tax) now is
reduced even more due to price restriction.

(b) Implicit assumption: efficient rationing, i.e. those who most desire apartment (have higher
valuation measured by CS) are the ones who get it. If this is not the case the loss of TS would be
even higher and it would be the highest if we serve only consumers with lowest valuation. In this
case TS is reduced by the difference in their CS, i.e. by High-Low.

m{

p’ _
High _
control Low
p ; AN
Q X >
control Q
Qcontrol
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MoHonousa/MoHONCOHUS 3agauyu

MoHomno/insA/MOHONCOHUSA U IEHOBasl AUCKPUMHUHAIIMA: 3a4a4YU

1. Bompoc 6asupyercs Ha Puc. 11.5 ‘IlenoBas nuckpumunanus tpetbero pona’ (c. 435 [1&P). Ha
9TOM PHCYHKE MPEACTaBlicH rpaduuecKuii BHIBOJI PAaBHOBECHUS IMPH IIECHOBOW JUCKPUMHHAIIUH 3-
ro TUIA B CIy4ae BO3pACTAIONIMX MpEACTbHBIX H3lepkeK. KomMeHTapuii K rpaduKy TJIacHT:
«COBOKYITHBI 00BEM IPOU3BOACTBA Q, =(Q, +(Q, OIpEAeNieTcs TOYKOW IepecedeHHs] KpUBOU
HpeNeIbHbIX U3IEPKEK C IyHKTUPHOW KpUBOH MR, , HNOIYYEHHOH IyTEM TOPH30HTAJILHOTO
CIIOXKEHHS KpUBBIX NpenenbHoro foxona MR, u MR, ».

Kak u3BecTHO, yCJIOBHS MEPBOro Mopsiaka TPeOyrOT, YTOOBI MpeaesibHAs BBIPYYKA OT MPOJIaXK
KaXJIOM TpyIme, a HEe COBOKYIHAs IpeleibHas BBIPYYKA, PaBHIACH ObI TPEICTbHBIM
usnepxkkaMm. EcTh nu 31ech mpoTuBopeune? PerieHueM Kakoro ypaBHEHHS SIBISCTCS KpHUBas
MR, ? O6bsiCHUTE CBOU OTBETHI.

2. B ropone N B pe3ynpTaTe (UHAHCOBOTO KpH3UCa 3aKPHLIOCH MHOXKECTBO MPEINPUITUNA U HA
CETOAHSIIHUN JIEHb MH)KEHEP MOKET HalTH paboTy IO CHEUUAIbHOCTH JIUIIb HA OJHOM 3aBO/JIE.
3aBoy M3BECTHO, YTO MPEMJIOKEHUE TpyJda WHKEHEPOB-MYKUMH 3a/aercs (QyHKuuend Buaa

LM(wM)=wM, a NPEeIIOKEHHE TpyJAa HHKEHEPOB-KEHIIUH OIMUCHIBAETCH (DYHKIHMEH
L (w")=max(0,w" —4), rae w*- nouacoas crapka sapaGoTHOi mwiaThr Wi rpymmsr K

(k =M,F ), a L*- 3amsarocts rpymmsl K B gacax. [Ipu 3TOM HHKEHEPBI-MYKIHHBI U HHKCHEPHI-

JKEHIUHBI  00JIa]al0T  OJMHAKOBOM MPOM3BOAMUTEIBHOCTHIO Tpyda. Cuwuraiite, YTO B
KPaTKOCPOYHOM TMEpPHOJE TPYA SBISAETCS €IWHCTBEHHBIM IIEpEMEHHBIM (akTopoM, a

npou3BOJACTBeHHAss (yHKIMs wumeer Bux F (L):maX(O, 13L—O.5L2). [TpousBeneHHy0

MPOAYKIHUIO 3aBOA MPOAACT Ha COBCPHICHHO KOHKYPCHTHOM PBIHKE IO LICHE 4 y.€C. 3a CAMHULY.
BaBOI[ CTPEMUTCA MAKCUMU3UPOBATH HpI/I6BIJ'IB.

(a) Eciu Obl 3aBOJ MOr OIUTAYMBATh TPYJ HHKEHEPOB-MYXKYMH U HH)XEHEPOB-KEHIIMH IIO
pasHBIM CTaBKaM, TO Kakue CTaBKM ObUIM Obl BBIOpaHbl PYKOBOACTBOM  3aBoja?
[Tpoumntoctpupyiite rpaduyuecky.

(6) Hpe,[[HOJ'IO)KI/IM, YTO BBCJIM 3alIPET HA JUCKPUMHHAILIAIO B OIJIATC Tpyda.

(B) [IpuBener 11 3TO K YBETUYEHUIO 00IIECTBEHHOr0 O1arococTostHus? OObACHUTE OTyYEHHBIN
pe3yJbTarT.

(r) Ilpennoxure Hamorn/cyOCHMauu, KOTOpble OBl BOCCTAHOBWIM 3(PGEKTHUBHOCTH B Clydyae
TUCKPUMHUHHPYIOIIEH MOHONCOHMM U3 myHKTa (a). [lokaxkuTe, 4dYTO MpenoKeHHbIE
HAJIOTH/CYOCHINH NEUCTBUTEIIBHO MTPUBEAYT K 3PHEKTUBHOMY pacipeIesICHUO.

3. Kommanusi N mpom3BOAWT YHUKAJIBHBIA TPOMYKT, KOTOPOMY HET aHaioroB B mupe. OHa
IIPOJAET CBOM TOBAp Ha BHYTPEHHEM PBIHKE, a TAKKe AKCHOpTUpyeT. CUuTaiTe, 4T0 U3AEPKKU
TPAHCTIOPTUPOBKHU PaBHbI HYNI0. OYHKIMS NMPEAETbHBIX U3AEPKEK MOHOIOINCTA BO3pacTaeT 1o
BBINTYCKY, @ (DYHKIIUU NpeAeIbHON BHIPYYKH YOBIBAIOT Ha KaXJIOM phIHKE. ['ocyapcTBO pemmio
BBECTU SKCIOPTHYIO NOLUIMHY B pa3Mepe O 3a KaXIyl eauHuiy ToBapa. Cuuraiite, 4TO
00BEMBI ITPOJaK Ha 000MX PHIHKAX MOJOKUTENbHBI KaK J0, TaK U MOCJI€ BBEIEHUS MOLUIHHBI.
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(a) IIpoananuzupyiite rpaguuecku BIHMSHHE JAaHHOW IMOJUTUKA Ha OOBEM WpPOJaX Ha
BHYTPEHHEM pBIHKE, MpeAroaras, 4TOo BCE KPUBBIC JHHEWHBI (MPUBEIUTE KOMMEHTApUU K
rpadukam).

(0) IIpuBenaure anreOpanveckuii aHAIW3 BIUSHUS JAaHHOW TMOJWTHKU HA BHYTPCHHHE TPOIAKH
JUTSL IPOM3BOJIBHOTO (HEJTMHEHHOTO) citydasi, He npeanoiaras auddepenuupyemocts MR u MC.
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MoHonousa/MoHONCOHUSA OtBeTnl/IloacKa3Kn

MoHONOJ/IMA ¥ IeHOBAsA AUCKPUMMHHAIMA: OTBEThI/NMOACKAa3KHU

1. Her npotuBopeuns

2.

(@ L,=4,L,, =6,w, =8, w,, =6
(6) L=10 u w=7, L, =3,L,, =7
() TS® —-TS@ =1

(r) s, =32/9, s;, =68/9

3.
(a) BuyrpenHnue mpoiaxu BO3pacTyT

(6) loxaxxuTe METOJIOM OT MTPOTHBHOTO
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MoHonousa/MoHONCOHUSA Pemenus

MoHONOoJ/INA U IEeHOBAasl AUCKPUMHHAILUA: pellleHUus

1. No contradiction as we do not sum up MR, we sum up sales for given value of MR. We do this
to equalize MR at the two markets, i.e. we solve graphically the following equation

MR, (q,) = MR,(q,). We take some particular value of MR and look at volume of sales at each

market that generates this value of MR, then we sum up this volumes and represent this total
volume at the graph with MC (as MC also depends on total output). Thus each point along
combined MR curve represent the total volume of sales that can be allocated across the two
markets in such a way that MR are the same and equal to the given value.

2. (@) We can equivalently rewrite the problem in terms of employment rather than wage rate
setting.

max (403L —05(L,, + L, )? )~ Ly x Ly, — Ly x (L, +4)).

Ly, Lp>0
FOCs: 52— 4(L,, +L;)=2L,,, 52—4(L,, +L;)=4+2L,

Solution. L, =4,L,, =6,w, =8, w,, =6.

W4 Wa MFCt WA .

MECF Horizontal sum of

w(L) / w" (L) MPC
8 /
6 PMR
4 =|_F 6 "L 10 L
s w, w<4
(b) Aggregate supply: L° (w)= , Inverse market supply
2w-4, w=>4

wS(L):{L, L<4

(L+4)/2, L>4

2L, L<4

Profi imizati | 4(13L - 0.5L7 )-w*(L)x L). =
rofit maximization problem IInggi(( ) w ( )X ) MFC(L) {(LJFZ), L>4

52-4L=2L, L<4

FOC:
52—-4L=L+2, L>4

Solution. L =10 and w=7, L, =3,L,, =7
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Graph

WA wa MFCt WA
MFC

= Horizontal
wF (L) wM (L) sum of MFC
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N
—
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(c) Comparison of social welfare:

TS®@ — 4j:° (13- L)dL - jj L,dL, - I: (L +4)dLy ,

TS® =4[ (13- L)L~ [ L, dLy, - [ (L, +4)dL, , TS® ~TS* =1

Conclusion: if discrimination is prohibited, total employment stays the same but with uniform
wage employment is efficiently allocated between the groups that increases TS.
Under market segmentation price discrimination any given level of employment is inefficiently

allocated b/w the workers as w™ =w". If we keep the same total employment but reallocate
employment between the groups then output (and TB) would stay the same. If we increase male

employment by small unit and give compensation equal to (w’" +w’ )/2 =7 then they would be
better off as they were willing to work at lower wage. On the other hand we would reduce female
employment by the same amount. The opportunity cost of this unit was w’ = 8. But we would
take only (w’" +w’ )/2 =7, which is less so this person is also better off. Thus we get a Pareto
improvement that demonstrates inefficiency of initial allocation of total employment between the
two markets. Thus TS® =TS*9" < TS™ =TS®,

(d) As employment is below efficient level we should subsidize employment that would reduce
MFC. As after-subsidy MFC is lower, the monopsonist has an incentive to increase employment.
To attain desired increase in employment for each group we need two different subsidies.

Efficient employment is given by

w,(L))= MRP(L; + L}). (*)
L,=413-L,, -L,), L,+4=413-L,-L,), L,+4=L,, L, =4017-2L,),
L, =68/9, L, =32/9
Monopsonist would operate at point, where MFC, (L;) —s; = MRP(L; +L;). Thus we should set
s' =MFC,(L)-w,(L"). s; =2L, +4-L, -4=L, =32/9, s}, =2L,, - L,, =L}, =68/9
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Note: the resulting allocation would be efficient as under given subsidies efficiency conditions
(*) are satisfied.

$ a $a

Foreign Home

Horizontal sum of MRg
and MRy

\ N .
\ N(q)

q T d ~—> NN >

MR O e 9o \ Qd Horizontal sumof @

MRg-t F MRy MR —t and MRy

By summing MR curves horizontally we equalize the values of MR across the two markets
(monopolist will sell at both only if MR is the same). Then we find the optimal production by
intersecting equalized MR with MC.

Per unit tax reduces MR from export. As a result it affects the locus of points where MRs are
equalized and this new (grey) line intersects increasing MC at lower value of MC. Domestic MR
curve is unaffected and we need lower value of MR which happens at increased domestic sales.

(b) Domestic sales will go up.

MR, (q.)-t=MC(q, +q,)

Proof. In equilibrium with export duty we have {
MR,;(q,)=MC(q; +q,)

Note that initially t =0 and then it increases by At >0.
Let us prove that Ag, >0. Suppose that this is not the case and Ag, <0, then AMR, >0 as
MR is diminishing. In equilibrium AMC =AMR,; >20. (**)

As MC is increasing, then AQ=Aq,+Aq,=0. Thus Aq, =AQ-Aq,=20. MR, is
diminishing then AMR,. —t <0. This implies AMC =AMR,. —t <0 which contradicts to (**).
Contradiction proves that Ag, >0.
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CTpaTernyecKkue B3aMMO/AeiCTBUS: 3aJa4M

1. [TI&P] TI'n.12, #8 JIBe dbupMbl ¢ HYJICBBIMH IPEACIBHBIMH H3JIEPKKaMHU KOHKYPUPYIOT C
MOMOLIBIO LeH. DYHKIMK CIIPoca Ha UX MPOJYKLHIO UMEIOT BUA Q; =20—P; + P;.

(@ TIlyctp ¢upmbl BBIOMpAOT IEHBI OJHOBpeMEHHO. Hailigure BbIOpaHHBIC IICHBI,
pe3yIbTHPYIONIHE 00BEMBI IPOJIAXK U TPUOBLIH.

(6) Ilyctp cHauana ycraHaBiIMBaeT UM OOBSBISLET CBOIO IieHYy ¢upma 1, a 3atem — ¢upma 2.
Haiinure BeIOpaHHBIC LIEHBI, PE3YJIBTHPYIOIINE 0OBEMBI TPOAAXK U IPHOBLIH.

() Ilpeamonoxum, 4to Bama (Gupma oHa UX ITHX JBYX, U Y Bac €CThb Tpu Bapuanrta urpsl: (1)
(bupMBI BEIOMPAIOT IIEHBI OJTHOBPEMEHHO, (2) Bamia pupma ycTaHaBJIMBAET 1IEHY EpPBOM, (3) Ba
KOHKYPEHT yCTaHaBIUBAET LIeHYy NepBbIM. Kakoil BapuaHT BBl BbIOEpeTe U IOYeMy?

2. dupma A obnamaer AByMs pa3HBIMHU TEXHOJIOTHUSIMHU MTPOU3BOJICTBA MPOAYKIUU. TexHomorus 1
TpeOyer 4 eAuHUIIBI TPyIa U OJHY €IUHUIYy KamuTana IJig IPOU3BOJCTBA EAMHHIIBI BBHITYCKA.
TexHomorust 2 TpeOyeT IBE €IWHUIIBI TPpyAda W OJHY €IWHUILY KaluTajga i MPOU3BOJCTBA
€VHUIIBI BBITYCKA, HO JJIs UCIOJb30BAaHUS TEXHOJIOTUU 2 HEOOXOJUMBbI €IUHOBPEMEHHBIC
WHBECTUIIMU B pasmepe 70 nmisi 3amycka 3TOW JIMHUM, a JJIA 3allyCKa TEXHOJIOTHMH | HHUKakue
JOTIONTHUTETIbHBIE W3JePKKH He TpeOyrorca. CrtaBka 3apa0OTHOM IulaThl paBHa 3, a IeHA
eMHUILIBI KanuTana paBHa 4. @yHkius odpatHoro cripoca umeeT Bua P(Q)=34-Q.

(@) Ecnu koMnaHusi yBepeHa, 4To eil YAacTCsl COXPaHATh MOHOIOJIBHOE MOJIOKCHHE B OTPACIH,
TO KaKyl TEXHOJIOTHIO €il ciemyeT BeIOpars? Haiinmute pe3ynbTHpYIOMUIN BBITYCK, HEHY H
IpUOBLIb.

(0) ®upma A oxuaeT BXOJ Ha TOT PbIHOK (GupMbl B, QyHKIMS U3aepKEK KOTOPOH UMEET BH]L
TC®(q)=10q, Ho a1s BXO#a Ha pHIHOK ¢upme B mpuaercs morpatuth 90 Ha TpHOOPETEHHE
auneH3ud. Ecnu KOHKYpeHT BOWIET Ha PBIHOK, TO (UpMbI OyIyT KOHKYPUPOBATH IO MOJEH
Kypno. Kakyto texHosoruto cienyer BbiOpaTh GupMe A, eciau OHa NMPUHUMAET pEIlIeHUE O
BbIOOpE TEXHOJOTUM 10 Bxoja ¢upmbsl B? M300pa3ute aepeBo Urpbl , HailiuTe paBHOBECHE U
00BSACHUTE MOJTYYEHHBIN pe3yibTar.

(B) Haiinure »¢dextuBHoe pacnpeaenenue u cpapaure DWL mis nmynkToB (a) u (6). Kakoii
BBIBOJl MOJKHO CJIeJlaTh O POJIM TOTCHIHATbHOW KOHKYPEHIIMM B OTPAaHUYECHUH PBIHOYHOU
BiacTu? OOBSICHUTE MOJyYEHHBIH pe3ybTar.

(r) OObsicHUTE 3HAaYeHHE HEOOPATHMOCTH H3ACPKEK IS YCHCIIHOTO BBITECHEHHS BXO/IA.
[TpomutrocTpupyiTe, Kak U3MEHHIIOCHh ObI IEpEBO UTPHI, €CIIK Obl U3EPKKU BHEJPEHUS BTOPOU
TE€XHOJIOTUH ObLTN 00paTUMBIMHU.

3*. OOparnas ¢yHKuMs crpoca Ha ToBap X HMMeEET BUJ p(Q):A—Q. Ilycts B oTpaciu
KOHKYpUPYIOT B GupMbI, HO ¢GupM | MMeeT maTeHT Ha TEXHOJIOTHIO MPOU3BOJICTBA TOBapa X,
MIO3BOJISIONIYIO BBIMTYCKATh €r0 C TIOCTOSIHHBIMU CPEHUMHU U3JepKKaMu C , riae ¢ < A. Gupma 1
B3UMaeT ¢ (UPMbI 2 IUIATy 3a HCIOJIb30BAHME JAHHON TEXHOJIOTMHM B pa3mepe t ¢ Kaxaoi
€IMHHUIIBI, IPOU3BEACHHON HUPMOi 2.
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(@) Iycre t 3amaHo ¥ (GUPMBI KOHKYPHPYIOT IyTEM OJHOBPEMEHHOTO BBIOOPA BBITYCKOB.
Haiinute paBHOBecue, monaras, 4ro t JOCTaTOYHO Majo, U BBIIYCKH o00eux ¢upm
[10JIO’)KUTEIIbHBI.

(6) PaccMoTpuTe IBYX3TAHYIO UTPYy, TZIe HAa TIepBOM 3Tane pupma 1 BeiOMpaeT U GUKCUPYET B
KOHTPAKTE CTaBKY JTUICH3MOHHBIX OTYHCICHUH t, a 3aTeM 00e pupMbl OTHOBPEMEHHO BHIOMPAIOT
BbIycku. Haliaure coBepiieHHOE B obIrpax paBHoBecue o Hamry.

(B) CpaBuute npuObuis Gupmsl 1 B cimyyae (6) ¢ MOHONOJBHON NMPHOBLTBIO. MOXKET U 3TOT
pe3ynbTaT ObITH 0000IIIEH M1 JTF000M YOBIBarOIIeH (GyHKIIUU cripoca?
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CTpaTeruyeckue B3auMoAeicTBuA OTtBeThl/IloaCcKa3KKn

CTpaTernquKne BBaI/lMOAEﬁCTBI/lH: OTBEThbI U MOACKA3KH

1. Pemenue npusezaeno B [[1&P] Ch.12, #11

2. (a) Texuomorwuro 1, mpubeL1s=81;

(0) Texnonoruto 2. ITozacka3ka: MOCTPOITE JEPEBO UTPHI U PEIIUTE UTPY METOAOM OOpPATHOM
WUHIYKIIUH

(B) DddexTrBHOE pacnpeeneHne: UCI0Ib30BaTh TEXHOIOTHIO 2 U IPOU3BOANTE Q = 24,
DWL, =965
DWL, =72 < DWL,

TS PacTeT, HCHA MagacT, MIOTCHIHUAIbHAA KOHKYPCHI A MOXKCT OIpaHUYMBATh PEIHOYHYIO BJIACTh

(r) Tonckaska: yrposa cumwxkenuss MC He Oyaer mpaBaomomoOHOH B ciaydae OOpaTUMbIX
U3JIEPKEK

A—-c+t A—-c-2t
3. (a = =
@ q, s 1% 3
A-c A-c+t A-c
(0) t="2" g =" =" ug,=0

(c) n{? = n™"PW I10T pesymbTaT MOKET GBITH 0GOBIIEH.
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CTtpaTernyeckKkue B3aMMOAENCTBYSA: pellieHUs

1. Solution is available in [P&R] Ch.12, #11

2. (a) Both technologies are CRS, which implies that cost function is linear in output and
MC=AC=constant. MC, =r+4w=4+12=16 and MC, =r+2w=4+6=10.

If A believes that it will continue to be the only producer, then it should chose the technology that
brings the maximum possible profit. Let us find the maximum profit college can get if technology
1 is wused. The optimal output is determined from equality of MR and MC:

MR=34-2Q=MC, =16, Q=9, p=25 and n=(25-16)9=81.

In case  of  technology 2 MR =34-2Q=MC, =10, Q=12, p=22,
n=(22-10)12-70=144—-70 =74 . Thus firm A should use technology 1.

(b) Technology 2 results in symmetric competition. MR; =34—-q; —2q;, = MC; =10. As
equilibrium is symmetric, q; =q; =8, p=34-16=18 and n, =(18-10)8-70=-6, while
n, =(18-10)8-90=-26.

Technology 1 results in asymmetric competition. MR, =34-q, -2q,=MC, =16 and
MR, =34-q, —2q, =MC, =10. Summing up, we get 68—-3Q=26 or Q=42/3=14.
Finally, q,=34-16-Q=4, q, =10, p=34-14=20, n, =(20-16)4=16,
n, =(20-10)10-90=10.

-6,-26)

stay out

stay out

Thus it is profitable to use technology 2. Game tree and solution via backward induction see
above.

Explanation of the result. Under the threat of losing its monopoly power, firm A switches to
technology with lower marginal cost as it makes the treat of aggressive behaviour under Cournot
competition (i.e. large output) credible and results in successful entry deterrence.

(c) Efficient allocation.

As we deal with constant MC then in absence of set-up cost it would be cheaper to produce with
second technology. But in case of set-up choice this is not necessarily the case and we should
compare the two options. The third option with combination of the technologies is definitely
dominated by the second technology which will result in lower cost.
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Technology 1. 34-Q =16, Q=18, TS(1)=(34-16)x18/2=162
Technology 2. 34-Q =10, Q =24, TS(2)=(34-10)x24/2-60=288-70=218
Thus it is efficient to use the second technology and 7S, =218

DWL, =T8S, —TS" =218 -(34-16+34-9-16)x9/2=218 -27x9/2 =218 -121.5=96.5
DWL, =TS, —TS® =218 -[(34—-10+34-12-10)x12/2—70] = 218 — [216 — 70] = 72
DWL, =72 < DWL,

Thus the threat of potential competition may result in output expansion that is used as entry
deterrence strategy. As a result output becomes closer to the efficient level which reduces DWL.
(d) Intuitive explanation

In the absence of sunk costs firm A could not credibly precommit to technology 2. Had firm B
believe in technology 2 and decide to stay out, firm A prefers to produce with technology 1 as
this allows to get profit of 81 instead of 74. Note that firm A has to pay for MC reduction
anyway, but if this payment is reversible the game tree is different. Threat of MC reduction is no
more credible and firm B finds optimal to enter the industry.

invest n® =-26,1"=-6)

n® =10,7" = 16)

n® =0,n" =81)

invest 7% =0,1"=74)

3. Cournot competition with different MC. Note: here license payment constitutes additional
source of revenue for firm 1.

Profit maximization problem of firm 1: IItng((A -q,-q,—-c)q, +1tq,)
FOC: A-2q,—q,—c=0

Profit maximization problem of firm 2: ntlgx(A ~-q,-q,-c—t)g,
FOC: A-q,-2q,—c—-t=0

Solution of the system: g, = A-c _?f 1 ond g, = #

(b) Last part of the game is solved in part (a). Problem of firm 1 at the first stage of the game:
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2A-2c—-t NA-c+t _A-c-2t (A—c+t 2 A-c-2t
max | A— -C +t =max +t
=0 3 3 3 =0 3 3

FOC. 2¥+A—c—4t:o

Solution.t = 2=, q, = A-c+t _A-c
2 3 2

that makes business of the second firm unprofitable so that firm 1 becomes a pure monopoly.

and g, =0. Thus the best option is to charge the fee

(€) n” =m™mP°l This result could be generalized.

By charging very high fee firm 1 can always make business of the second firm unprofitable and

become the only producer in the industry, which implies that for any cost and demand functions
(b) monopoly
T, 2T .

On the other hand for any t

T (Q1 (t)’ q, (t)) T, (Q1 (t)’ q; (t)) = (ql (t) +q; (t))(P(Ch (t) +4q; (t)) - C) <

< maxQ(P(Q)- c)= =",

which  implies  that ’}'cl(ql(t),qz(t))gTcmonopoly or ay . If tet® then
nl(ql(tb)’qz (tb)): ngb) < Tcmonopoly.

Thus we have proved that ©{? = g™,
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JKCTepHIAJIUU 3agauyu

JKCTepHA/IMU U O0IeCTBEHHbIE 6Jiara: 3ajadu

1. JIBa »xurens xyropa (A u B) BbeiOuparor pasmep cBoero craga KOpoB, X, H Xg,
COOTBETCTBEHHO. M3NepKKM Ha OJHY KOpPOBY COCTaBifAlOT 6. Bpiroga, KoTopyi KOpoBa
INPUHOCUT CBOEMY BJAJENbIy 3aBHCUT OT COBOKYITHOTO KOJIMYECTBA KOPOB, MOCKOJIBKY OHHU
OyAyT MacTHCh HAa OJJHOM IMMACTOMUIIE, ¥ BEJIMYMHA BBITOBI OT OJHOM KOpoBbl cocTaBuT 30 — X ,
rae X COBOKYITHOE KOJMYECTBO KOPOB XKHUTEJEH XyTopa.

() Ecnu uHAMBHIBI NMPUHUMAIOT CBOM PEIICHHS OJHOBPEMEHHO W HE3aBUCHUMO, TO KaKoe
KOJIMYECTBO KOPOB BBHIOEPET KaXKAbIH U3 HUX?

(0) IToxaxute, 4TtO pacmpenencHue w3 TyHKTa (d) sBisercs HedIPPekTuBHBIM. OOBICHHUTE
npu4rHYy HeA()PEKTUBHOCTH.

(B) IIpennoxure ciocod BoccTaHOBIEHUS 3(PPEKTUBHOCTH U MOKAXKUTE, KaK OH paboTaerT.

2. Paccmorpute mpoOieMy 3arpsi3HEHUS TOpojJa, BBI3BAHHYIO aBTOMOOWMIJIBHBIX BBIOpOCaMH B
pazmepe 21 TOHHBI B TOJ W BBIOpOCam MpennpusaTHii B pasmepe 15 ToHH B roa. Usmepikku

o o 2
CHMXKCHUA BH6pOCOB A [OpCAINpusATun | aBTOMOOMJIEH COCTaBIAIOT Cf (Xf )Z(Xf) n

2
C.(x.)=05(x,)* B rom, cooTBEeTCTBEHHO, Ile X; M X, - OOBEMBI COKpAIIEHHS BHIGPOCOB

npeanpusTHii ¥ aBToMoOmied. Bbplroga oT CHUXKEHHs 3arpsi3HeHMs 3a7aHa  (QyHKIUeH
B(x)=0.25x” + 2X, rJle X - COBOKYITHOE CHHKEHHE BHIGPOCOB.

(a) HaiinuTe onTuMasbHbIA YPOBEHb CHHKCHUS BEIOPOCOB.

(0) OObscHUTE, KaK MOXHO JOCTHYb HAWJEHHOTO B IIYHKTE (a) YPOBHS 3a CUET BBEJCHMS
TOPTYeMBIX pa3pemieHuii Ha BeIOpochl. Crienuduuupyiite 00beM 3TUX pa3pelieHuil U HaiauTe
paBHOBECHYIO 1ieHy. [IpomnmocTpupyiite paBHOBecHe rpaguyeck.

(B) PaccMoTpuTe anbTEepHATUBHBIN MTOAXO K PETYJINPOBAHUIO, KOTOPHIN IIPUBOJUT K TAKOMY XK€
COBOKYITHOMY CHH)KEHHUIO BBIOPOCOB 3a CYET OJMHAKOBOT'O MPOMOPLUOHAIBHOTO COKpAIECHHS
BBIOPOCOB BCEMM MPENNPHUATHSIMH U aBTOTpaHcnopToM. CpaBHUTE HU3JAEPKKU OT CHHIKEHUS
3arpsi3HEHUU co cirydaeM (0) U OOBSICHUTE MOJIYUYEHHBIN pe3ybTarT.

3. (a) IlpuMeHUTENBHO K (PMHAHCHPOBAHUIO OOLIECTBEHHOro Oiara oOBSCHHTE, Kak MpodieMa
0e30uIeTHIKA MOXKET OBITh OMKCaHa UTPOM THUIA ‘TUIeMMa 3aKIFOYEHHOTO .

(6) Paccmotpure nByx uHAMBUAOB (A u B), KOTOpbIe MPUHHMAIOT pEUICHHE OTHOCHUTEIBHO
¢dbuHaHCHpOBaHHUS OOIIECTBEHHOTO Onara. DYHKIHMW TOJIE3HOCTH WHAMBHIOB HMMEIOT BHJ

uA(xA,G)=xA +2JY m uB(xB,Y)=xB +4JY , rme Xx,,X; - 00BeMbl (pacxobl)
noTpebaeHuss yacTHOro Ojara U Y - KoIW4uecTBO oOmiecTBeHHOro Omara. Kakmbrii mHANBUL
obnmamaer goxomom, paBHeiM 100. OOmecTBeHHOEe O0Jaro MPOU3BOAUTCS COBEPIIECHHO

KOHKYPEHTHOU pupMoii ¢ pyHKLKEN u3aepKek C(Y) =Y?.
(1) MeauBUAB IPHHUMAIOT PEICHHS O CBOMX BKJIAaX B (pMHAHCUPOBAaHUE OOIIECTBEHHOTO
Oyiara OJHOBpEMEHHO U He3aBucuMo. Haiinure paBHOBecue.

(i) OObBscHUTE, BO3MOXKHO JIM YIAYYIIUTh HAWICHHOE pachpeieieHue B TEePMHUHAX
3P PEKTUBHOCTH, HE BHIYUCIISS 3 (HEKTUBHOE pacipeiesieHHE.
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4. Jlee xommanmu, A u B, paspabarpiBaeT ra3zoBoe MecTOpOXACHHE. M3IEpKKH KaxKIOu
KOMIIAaHUM 3aBUCAT KaK OT COOCTBEHHOro oObema J00bIYM, TaK M OT JOOBIYM KOHKYpPEHTA!

C,=0.25q, +q;) +0.5(q,) u C,=025q,+q,) +05(q,)". Cnpoc ma ra3 3anam
byHKIMEH Q(p) =20—-p.
(@) ITycTh 5TM KOMITAHWH SBJISOTCS OJUTOMOJMCTAMHI M KOHKYPUPYIOT ITyTEM OJIHOBPEMEHHOTO 1

HE3aBHUCHUMOTO BbIOOpa 00beMOB 100bIYM. Haiiiute paBHOBECHE.

(0) Kax wm3MeHuTCsl Balml OTBET Ha BONpPOC IMyHKTa (@), €ciiM paccMarpuBacMble KOMITAHUH
SIBJISIIOTCS [IGHOTIOTYYaTeIIsIMUA Ha PhIHKE Ta3a?

(B) CpaBHUTE BEIMUYMHBI YUCTHIX MMOTEPH 001IecTBa B ciydasx (@) u (0). OObsICHUTE MOTyUICHHBIN
pe3yJibTar.

(r) Bo3amoxHO 111 ycTpanuTh HeaddekTuBHOCTH (ecim TakoBasi uMeeTcsi) B cirydasix (8) u/wiu (0)
HIOCPEICTBOM Haoros/cyocuauii? Haiiniure KOppeKTUPYIOIIUE HAIOru/CyOCHINH UITH JOKAXKUTE,
YTO 3TO HEBO3MOXKHO.
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JKCTepHA/IMU U 061 eCTBEHHbIE 6J/1ara: 0OTBETHI M MOACKA3KHU
1.(a) x,=x, =8

6) X4 =12 < X% =16
(B)t=6

2.(@) x; =4, x. =8
(6) p, =8
(B) TAC _, =49.5>TAC

prop permits =

48

3. (a) cm. nekiuio
(6) (i) B paBHOBecHu p, =2,Y =1

(ii) ma, BO3BMOKHO

4.(@) q;=q; =4

(6) Q=10

(B) DbdextnBHOE pacpenenenne: Q=40/5=8, q;,=q; =4
DWL* =0

DWL’ =5

(r) (a) pacnpenenenue 3pHekTHBHO

(6) BO3MOXHO ¢ moMolnbto Hasora [ury co craBkoit t;, =4
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JKCTepHA/IUU U 001 eCTBEHHbIE 6Jiara: peleHust

1. (a) Net benefit maximization problem of villager i :

max(30—xi —X; —6)xi,

FOC: 24-2x;, —x; =0,

Summing up: 48—3(xl. +xj)=0. Thus x; +x; =48/3=16 and x; = 24— (x, +xj)=8
Nash equilibrium: x, =x, =8

(b) Efficient outcome: max(24 — X )X, X" =12 < X* =16

Reason: negative external effect due congestion

Each agent doesn’t take into account decrease in marginal value of his neighbor cows due to
increase in the number of cows: MPB; =30 —2x%; —x; =30 -2X + X; > MSB=30 - 2X

(c) Pigouvian tax: t =MD = x =6 per cow

max(30 — x, — X, —6—t)x,

24 -2x, — X, —t=0, x, =X, =8-1t/3=6

2. Consider an urban pollution problem caused by car traffic, that emits 21 tonnes of pollution
annually, and factories, that emit another 15 tonnes. The cost of reducing car pollution is

C.(x,)=0.5(x, ) and the cost of reducing factory pollution is c, (x, )=(x, ), where x_ and x, are

the reduction in tones in annual car and factory pollution, respectively. The total benefits of
reducing pollution are given by B(x)=0.25x* +2x, where X represents the total reduction in
pollution.

(a) What is the socially efficient reduction in pollution?
Derivation of efficiency condition:

MB=05(x, +x,)+2=MC, =2x,

MB=05(x, +x,)+2=MC, =x,

Solution of the system: x; =4, x_ =8.

(b) Verbal explanation should be provided

Assume that efficient number of permits is issued and allocated for free:
q.+q;=15+21-4-8=24

Firm C demand for permits we get from: max( q(qc ~q,)-0.5(21-q, )2)
qe
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FOC: —p, +(21—qc)=0:> q.=21-p,

Firm F demand for permits: nclfx(pq (glf —qf)—(15—qf )2)

FOC: - p, +2(5-q,)=0= ¢, =15-0.5p,

In equilibrium total quantity demanded equals to the quantity supplied:
q.+q;=21-p,+15-0.5p,6 =24

p,=12/15=8,q, =13, q;, =11, x, =21-13=8, x, =15-11=4.

Graph should be provided

(c) Uniform rate of reduction in emission levels 12/36=1/3 results in x, =21/3=7,
X, =15/3=5

This outcome is different from (b) and it is inefficient as total costs are not minimized.

TAC 0.5x49+25=49.5>TAC =0.5%x64+16=48.

prop = permits

3. (a) see the lecture

(b) (i) max(100 - p,y, +2i.[y; +y; ).

FOC: —p, +i/JY <0and —p, +i/Y <0 if y, >0

Claim: only agent with low valuation of the public good free rides. Proof.

Assume that this is not the case and agent A contributes then p, :1/\/? and p, > 2/\/?,
which is impossible.

Thus agent A free rides and only B contributes so that p, = 2/\/?.

Thus Y :(Z/py)2

Profit maximization implies p, = MC =2Y . Thus in equilibrium p, /2= (Z/py )2
Equilibrium p, =2, Y =1.

(ii) Yes, it is possible because SMB=1/\/?+2/\/? =3>MC=2Y =2

Intuitive explanation: More of public good should be produced as willingness to pay exceeds the
MC. Reason for inefficiency: agents do not take into account positive external effect

4. (a) Profit maximisation problem. rggox[(ZO—qi ~q;)g; -0.25(q; +q, ] —0.5( A)ZJ

FOC MR, =20-2q, -q; =1.5q; +0.5¢,
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Summing up: 40-3Q=2Q, Q=8, q,=q, =4
(b) Profit maximisation problem. maoxlpqi —O.25(qi +q; )2 ~0.5(q, )2J
gi

FOC p=1.5¢q; +0.5¢;,

Market equilibrium. 20-Q=p=05(q; +q,)+q;, 40-2Q =2Q, Q =10,
(c) Efficient outcome can be derived from TS maximization.

FOC:

SMB=20-Q=MC=Q+q;=Q+q;, Q=40/5=8, q; =q; =4

20+(20-9)

S™ = x8-0.5x8% —05x2x4” =128 -32 -16 =80

DWL® =0 as allocation is efficient

~ 20+(20-10)

TS® x10-0.5x10% =52 =150 -75=75, DWL’ =80-75=5

Explanation

In () loss from underproduction due to market power is balanced by the gain from reduced
negative external effects and as a result outcome is efficient.

In (b) huge loss from negative external effect due to overproduction as firms base their decision
on private cost that are less than social due to negative external effect

(d) () results in efficient allocation
In (b) efficiency could be restored with the help of Pigouvian tax
acf(fof:qjﬂ)

t; :MDi(qfﬂ’q;ﬂ): 6q

=(gi" +q57)/2=8/2=4
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AcuMMeTpuyHas uHpopmanus 3agauu

AcummMeTpuyHas MHGopManus: 3aja4u

1. Paccmotpute skoHOMUKY, rae uMeercss 100 paOOTHHUKOB, MOJIOBMHA M3 KOTOPBIX OOJagaeT
BBICOKOW MPOU3BOAUTEIBHOCTIO (TN H) ¢ mpenenbHBIM MPOAYKTOM Tpyda, paBHbiM 100, u
MIOJIOBMHA — HU3KOM MPOU3BOIUTEIBHOCTH (THII L) ¢ ipeieibHbIM MPOIYKTOM Tpyaa, paBHbM 50.
AnbTepHAaTUBHAS TOJIE3HOCTH s paboTHHMKa TUna H paBHa 55, a mis pabornuka tuna L — 20.

[Ipennourenuss paGoTHuka Tuna U 3agaHbl ¢QyHKUMEH moye3HocTd U, =Yy-—o,€, rae Y-

arperupoBaHHOE MOTPeOUTENIbCKOE OJ1aro ¢ 1eHol paBHO# 1, € - ypoBeHb oOpa3oBanus, o, =1
u o, =5/4. O6pazoBaHue HEe BIUAET HA IPOU3BOAUTEILHOCTh. Bce yuaCTHUKM HEHTpaJIbHBI K
PHICKY, a BCE PBIHKH — COBEPIIICHHO KOHKYPEHTHBIE.

(a) IpenamonoxuM, 4TO KaKaplii paOOTHHMK 3HAET CBOM THI, HO 3TOT THIl HE HAOJOIaCM IS
¢upm. Haiigure paBHOBecue B ciydae, Korja (UpMBI HE paccMaTpUBAIOT 00pa3oBaHUE Kak
curHai. byner nu pesynbpTupyromiee pacupenaenenue 3¢ HeKTHBHBIM?

(06) Ilpenmomoxkum, uro Temepb (UPMBI pacCMaTpUBAIOT OOpa30BaHHWE B KAauyeCTBE CHTHalIa
MIPOU3BOUTEIILHOCTH.

() Haiimute Bce ypoBHM 00pa3oBaHMs, KOTOPbIE MPUBEAYT K  YCICUIHOMY
curHanu3upoBanuto.  CpaBHHTE  TONy4HMBIIMECs  paBHOBecus 1o  Ilapero
MPONJUTIOCTpUpYHTE Hamayuliee no [lapeto paBHOBecue.

(if) CpaBuute Hammy4diiee no [lapero paBHOBecue ¢ paBHOBecueM u3 myHKTa (a). Kakoe u3
ATHX PABHOBECHH NPEANOYTUTENIFHEE C TOYKU 3PEHUS OOLIECTBEHHOTO OJarocoCTOSHHS?
OOBbsicHUTE, MOYEMY BBICOKOIIPOM3BOAUTENbHbIE PA0OTHUKM IOAAIOT CUTHAJ, €CIM HUX
0J1arocoCcTosIHUE B IIYHKTE (@) BBIIIE IIPH OTCYTCTBUU CUTHAJA.

(ili) Haiigute BCe OOBEAMHSIONINE PABHOBECHS W MPOUJUTIOCTPUPYHTE HAMIYUIICE IO
ITapero.

2. PaccMotpuTe oTpacib, B KOTOpoi neicTBytoT 100 CTpaXoBBIX KOMITAaHHHA, KOTOPHIE MPOAAIOT
TOJILKO TOJIMCHI C MOJIHOW CTPaxoBKOH. PaccMOTpuM rpymnimy BiaJesblieB aBTOMOOUIIEH, KaXIbIi
U3 KOTOphIX obOmamaer OorarctBoM w =100 u wHMeeT MNPEANOUTEHHs, OMNHChIBacMbIe

3JIEMEHTapHOH (PyHKIMEH MOoJNe3HOCTH u(w)= Jw . B ciiydae aBapun norepu coctaBut 75% ot

nepBOHayaJlbHOro OorarctBa. [y TMOJOBUHBI BOAUTENEH BepOATHOCTH MoTeph paBHa 0.2
(rpynna A), a 17151 OBTOpOH MOJIOBUHBI BEPOSATHOCTH MOTeph coctasiseT 0.5 (rpynmna B).

(@) Ilycte umHbOpMamnus cHUMMeETpUYHA (BIaJesiel]l 3HAeT BEPOSTHOCTh IOTEPh, CTPAXOBbIC
KOMIIAaHUM MOTYyT HJeHTu(uuupoBars Tum). Haiinure cmpoc Ha CTpaxoBKy, NpeASIOKEHHE
CTpaxoBKHU U paBHOBecuH. [Ipommroctpupyiite rpaguueck.

(0) Kak u3meHHTCS Ball OTBET Ha BOIPOC IMYHKTa (@), €CU CTPaxoBbleé KOMIAHUU HE MOTYT
HaOJII01aTh TUIT aBTOBJA IeNbLa (MH(OpMAIUI ACHMMETPUYHA).

(B) Kak u3meHsTCs Ballii OTBETHI Ha BOIPOCHI ITYHKTOB (@) U (0), ecIi aBTOBIAAEIbIbI TPyl A
cocTaBiT 75% OT BceX aBTOBIAAEIbIIER?
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AcuMmMeTpuyHass UHPopManus: OTBETHI M MOACKA3KHU
1. (a) 3apmaara= 75, Bce 3aHATHI B JAHHOMN OTpaCiIn
PaBHoBecHOe pacripenenenue 3¢ppexTuBHO
(©) (1) e ot 40 mo 45
Hawnyuariee no Iapeto pacnpeznencuue npu e = 40
(if) PaBHOBecHe u3 myHKTa (@) MpPeAnOUTUTEIbHEES
(i) 0<e<?20

Hawnnyumee no I1apero pactpenesnenue npu e =0

2. (a) L-poirok: y, =0.2 u Kkaxaplii MOKyaeT NOJHYIO CTPAXOBKY
H-peirok: v,, =0.4 u Kakablii TOKYNAEeT NOJIHYIO CTPAXOBKY

(6) PaBHoBecue nipu y = 0.4, areHThl ¢ HU3KMM PUCKOM TIOKUAAIOT PHIHOK
()

(a) 1eHbI TaKKe ke, BCE areHThI MOKYIAIOT MOJIHYI CTPAXOBKY

(6) nBa paBHoBecus: y=0.4 u y=0.25
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AcumMeTpuyHass UHPopManus: pemeHus

1. (a) As education is not treated as a signal but workers get disutility from education, then e=0
for each worker.

In equilibrium wage rate is equal to the expected productivity of those workers that are willing to
work at this wage rate. (At higher wage rate firm gets negative profit and labour demand is zero,
at lower wage rate each worker brings positive profit on average and as a result demand goes to
infinity).
Unconditional MRP®'=150/2=75, then u(75)=75>55>20 and everybody is willing to work at this
industry.

Efficient allocation: u"(100,0) =100 > 55 and u"(50,0) =50 > 20. It is optimal for each worker
to work at given industry. Thus equilibrium allocation is efficient.

(b) (i) Self-selection constraint: for signaling to be successful cost of education should exceed
benefit for low productive: u*(50,0) > u”(100,e) and cost of education should be less than
benefit for high productive u* (50,0) < u" (100,e).

50 >100-1.25
€ = 40<e<h50.
50<100—e

Participation constraint: in addition each agent’s utility should be greater or equal the reservation
one: u"(50,0)=50> 20, u"”(100,e) =100 —e >55 = e < 45.
Conclusion 40<e<45.

Comparison of equilibria. Note, that in any equilibrium firms get zero profit (as each agent is
paid his MRP), agent L has the same utility equal to 50 and utility of agent H is the highest, when
education is at the lowest level (as education is costly but nonproductive).

(i) In both cases firms get zero expected profit.

Utility of L-type worker is lower than in (a): u; =50< 75

Utility of H-type worker is also lower than in (a): u,’ =100-40< 75
Thus total surplus is lower than in (a), that is equilibrium from part (a) is preferred from
efficiency point of view

High productive workers get education in this model because if they do not they will be treated as
low productive and get utility of 50 instead of 100-50=60, that is the option of (a) is not
affordable when firms treat education as a signal of productivity

(iii) Pooling equilibria should satisfy both participation and incentive compatibility constraints:
75-e2>50
75—5e/4250, 75-5e/4>50 D<e<
75-e>55 75—e>55
75-5e/4>20
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In all equilibria firms get the same (zero) expected profit but agents are better off with lower level
of signaling. Thus Pareto superior pooling equilibrium corresponds to the lowest level e = 20.

Graph should be provided.

2. (a) With full insurance U, :\/m.

Without insurance EU, = p~/25 + (1— pW/100 =5p +10(1— p)=10—5p

U, =100 75y >EU, =10—-1=9 iffy <(100 -81)/75=19/75

U, =100—75y >EU,, =10-2=8 iff y<(100 —64)/75=36/75=12/25

Demand at L market:
If y>12/25, z, =0,

If y=12/25, z, =[0,75x50],
If y<12/25, z, =75x50
Supply at L market:

If y>02, z, >,

If y=0.2, z, —any,
If y<0.2, z, =
Equilibriumat y, =0.2.
Similarly y,, =0.4

(b) Under asymmetric we have one market instead of two
Market demand we get by summing up horizontally individual demands:
If y>12/25, z,=0,

If y=12/25, z,=[0,75x50],

If 19/75<y<12/25, z,=75x50,
If y=19/75, z,=[75x50,75x100],
If y<19/75, z, =75x100

Supply:
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Firms maximize expected total profit. They expect only high-risk agents if the price is above
19/75~0.253 and both types if the price is below.

Since we have equal number of high and low-risk agents insurance companies are willing to sell
to both starting from the price equal to average probability of accident, that is at any
v>(0.4+0.2)/2=0.3 but this price exceeds 0.253. It means that insurance companies can

expect only high-risk agents at price of 0.3 which results in negative expected profit. Thus no
firm is willing to sell until price increases up to 0.4.

If y>04, z,=w,andat y=04, z,-—any
If the price is below: y < 0.4 then z, =0.

Equilibrium is at y = 0.4, where only high-risk agents get insurance and z =75x50.

(c) It has no implications for the prices in part (a) since these prices are determined by the
horizontal supply curves. Thus in part (a) prices are the same and every consumer gets full
insurance .

(b) Market demand we get by summing up horizontally individual demands:

If y>12/25, z,=0,

If y=12/25, z, =0, 75x75],

If 19/75<y<12/25, z,=T75xT75,

If y=19/75, z,=[75x75,75x100],

If y<19/75, z,=75x100

Insurance companies still expect only high-risk agents if the price is above 19/75~0.253 and both

types if the price is below.

Since 75% of the potential policyholders are low risk agents firms are willing to sell to both
groups at lower price: y >(0.4x0.25+0.2x0.75) = 0.25 and this price is less than 0.253.

Thus if the price is below 0.25 the quantity supplied is 0 but if y =0.25 then firms are willing to
supply any quantity of insurance. If the price increases above 0.25 but stays below 19/75 then
profit becomes unlimited z, =co.

When price increases above 19/75 only high-risk agents stay at the market and firms stop selling
at prices below 0.4.

At y=04, z,-anyandaty>04, z,=o.

S

Finally we have two equilibria: one with adverse selection at y=0.4, where only high-risk
agents purchase insurance and another equilibrium at y =0.25, where both low-risk and high-
risk agents get full insurance.
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