Problems-2025

Problem 1:

At a primeval market, a mammoth skin could be exchanged for two saber-toothed
tiger skins, and a peacock feather skirt could be exchanged for three stone spears.
At another market, located one day away from the first, a mammoth skin could be
exchanged for three peacock feather skirts, and a saber-toothed tiger skin could be
exchanged for four spears. All of these exchanges can be done both ways. A hunter
brings a mammoth skin to the first market and wants to exchange it for four saber-
toothed tiger skins. How many days will he need?

Problem 2:

Consider the following Robinson Crusoe economy. Robinson, the consumer, is
endowed with zero units of coconuts x = 0 and 24 hours of time (h = 24), such that
the endowment vector is e = (0.24). His preferences are defined over bundles of
coconuts and leisure R2 and represented by the utility function u(x, h) = xh.
Robinson (as producer) uses his labor (1) to produce coconuts (y), according to

the production function y = /1. The producer sells the coconuts to the consumer,
and all profits from the production and sale of coconuts are distributed to the
consumer. Find the competitive equilibrium price (Walrasian equilibrium price)
and allocation for this economy.

Problem 3

a) Atthe beginning of February 2025, the USD/CHF spot exchange rate was 0.966
USD per Swiss franc, the continuously compounded US interest rate was 3%,
and the Swiss interest rate was 0%. A 6-month forward contract on Swiss francs
was trading at 1 USD/CHF. Determine whether an arbitrage opportunity exists.
Explain your arbitrage strategy in detail and show the resulting cash flows.

b) Find the 9-month forward price of a stock that will pay fixed dividends of $7,
$8, and $9 at 3, 6, and 9 months, respectively. (The buyer of the forward will
become the owner of the share after the last dividend is paid.) The current share
price is $120, and the relevant annual interest rate is 8% APR with quarterly
compounding. Use quarterly compounding in your calculations.

c) What is meant by the “value” of a forward position? How does the value of a
forward contract change over time from initiation to maturity? Explain briefly
(24 sentences). Suppose you shorted the forward contract described in part
(b). Three months later (after the first dividend is paid), the new spot price of
the share is $117. What would be the forward price at that moment?



d) Explain intuitively whether the forward price of an asset that provides a known
convenience yield to its holder should be higher or lower than the forward price
of a similar asset with no convenience yield. Provide an example of such an
asset, and explain what utility (convenience) it provides to the holder and why.

Problem 4

In a certain model, the Phillips curve uses the following notation:
my = 7 — 2% (U — 5)

m; - actual inflation rate in year, t (percent).

m¢ - expected inflation rate in year, t (percent).

u; - actual unemployment rate in year, t (percent).

All variables are measured as percentages. It is known that the expected inflation
rate follows a second-order autoregressive (AR(2)) process:

nf = 0,6mf_; + 0,317, + vy,
v, - White noise with variance 1 (error term).

The actual unemployment rate follows a first-order moving-average (MA(1))
process:

5 + Et - 0'2581,'—1

& - IS white noise with variance 1 (independently and identically distributed error
term).

g, and v, are uncorrelated with each other.

a) Is the actual inflation process stationary?

b) Given that the expected inflation rate was 20% in both 2024 and 2025, forecast
the actual inflation rate for 2026 and determine the 95% confidence interval
for this forecast.



3agaun-2025
3agaua 1:

Ha mepBOOBITHOM phIHKE OAHY MIKYpPY MaMOHTa MOXHO ObUIO OOMEHSTH Ha JIBE
IIKYpPBI cabie3y0oro Turpa , a OHy 100Ky U3 NepbeB MaBJIMHA — HA TPH KAMEHHBIX
Kombs. Ha ipyrom pbiHKe, pacmojoKEeHHOM B OJIHOM JHE MyTH OT MEPBOTO , OAHY
IIKYpY MaMOHTa MOKHO OBIJIO OOMEHSTh Ha TPU FOOKH U3 MEPHEB MABJIMHA , & OJTHY
mIKypy cabne3y0oro THrpa — Ha 4YeTblpe Kombsi. Bce 3T OOMEHBI MOTriH
coBepuiaTbcsl B 000ux HampaBieHUsX. OXOTHUK NMPUHOCHUT IIKYpy MaMOHTa Ha
HepBbIii PHIHOK M XO4YeT OOMEHSATh €€ Ha 4YeThIpe LIKYphl cabie3yboro THrpa.
CKomnbKo HEH eMy oHa100uTCs?

3agaua 2:

Paccmorpum skoHomuky Pobunzona Kpyszo. [lorpebutens PoOunzoH HajeneH
HYJIEBBIM 3a11acoM KokocoB x = 0 i 24 yacaMu BpeMEHH, TaK YTO BEKTOP €T0 3a1macoB
coctaBisieT e = (0.24). Ero mpenmodteHus: onpeaeieHsl Ha HabopaX KOKOCOB U
nocyra R2 u npexcrapnens! Gpynkuueii nonessoct u(x, h) = xh. Pobunson (kak
HPOU3BOIUTEIB) UCIONB3YyeT cBoM Tpya (1) s mpous3BoACTBa KOKOCOB (y), B

COOTBETCTBHH C MPOM3BOACTBEHHOM (yHKumeit y = /1. [IponsBoauTens NpogaeT
KOKOCBI TIOTPEOUTENI0, U BCSA MPUOBLIL OT MPOU3BOJACTBA U IMPOJAXKH KOKOCOB
pacripenensiercss cpeaud notpeburtens. Haiinute paBHOBECHYIO IIEHY W
pacnpenenieHue KOHKYPEHTHOTO paBHOBecHs (paBHOBecus 1o Banbpacy) nis stoit
YKOHOMMKH.

3agaua 3

a) B nauane d¢espans 2025 roma cnotoBblii oOMeHHbIt Kypc USD/CHF
coctasisut 0,966 nomapa CIIA 3a onun mBeiniapckuii paHk , HEPEPHIBHO
Hauucasemas nporeHTHas craBka B CIIIA Owina 3%, a mpolieHTHas CTaBKa B
HIsetinapun — 0%. 6-MecsuHbIld GOpPBApPAHBII KOHTPAKT Ha IIBEHIIApPCKHE
dbpanku Topromaics mo kypcy 1 USD/CHF. Onpenenute, CymecTByeT Jik
BO3MOXKHOCTh apoOutpaxka. OOBbSCHUTE Ballly apOUTPaKHYK CTPATETHIO
MOAPOOHO ¥ MOKAXKUTE PE3YIbTUPYIOIINE TCHEKHBIC TOTOKH.

0) Haiinute 9-mecsunyro ¢opBapAHyl I1IEHY akKIuu, KoTopas Oyjaer
BBIIJIAYMBATh PUKCUPOBAHHBIC TUBUACH B B pa3mepe $7, $8 u $9 uepes 3, 6
u 9 mecsueB coorBeTcTBeHHO. (Ilokymnarens ¢opBapia cTaHeT BIaJeibleM
aKIMU TIOCJI€ BBIIUIATHI MOCJIEAHEro MuBHACHAA .) Tekyluas lieHa akIuu
cocraisieT $120 , a coOOTBETCTBYIOMIAs roI0Basi mporieHTHas craBka (APR)



paBHa 8% C e€XeKBapTaJbHbIM HA4yMCIEHUEM NpOLEeHTOB. Mcmonb3yiiTe
€KEKBapTAJIbHOE HAUKMCIEHUE MPOLICHTOB B BAIIMX pacyeTax.

Yro noapasymeBaeTcs MOJA «CTOMMOCTBIO» (opBapaHoi no3umuu? Kax
MEHSIETCSI CTOUMOCTh (POPBAPAHOIO KOHTPAKTa C TEUYEHHWEM BPEMEHHU OT
MOMEHTA €ro 3aKJIOUeHHs 10 cpoka moramieHusna? O0bsicHute kpatko (2—4
npemtoxenus). [Ipeanonoxum, Bbl OTKPBUIA KOPOTKYIO IMMO3UIUIO (MIPOJAIIN)
no ¢popBapAHOMY KOHTPAKTY, onrcaHHoMy B IyHKTe (b). Uepes Tpu mecsia
(mocne BBIIUIATBI TIEPBOrO JMBHUJEHJA) HOBas CHOTOBAas LIEHA aKIUU
cocranisier $117. Kakoii Oynet ¢popBapanas 1ieHa B STOT MOMEHT?
OObsacHUTE MHTYUTUBHO, JOJDKHA JM (opBapHasl IIeHa aKTHBA, KOTOPHIMA
MPEIOCTABISICT M3BECTHYIO KOHBECHIIMOHAIBHYIO JOXOIHOCTH (COnvenience
yield) ero nepxkaremo, OBITH BbINIE WIM HIKE (QOpBapIHON IICHBI
aHAJIOTUYHOTO aKTHBAa 0€3 KOHBEHIMOHAIbHOM aoxoaHoctu. [IpuBenute
OpUMep  Takoro  akTUBa U OOBSICHUTE,  KaKyl0  IOJE3HOCTb
(KOHBEHLIMOHAIBHYIO JOXOAHOCTb) OH MPEIOCTABISAET AEPKATEIIO U IOYEMY.

3agaua 4

B HexoTopoil Mmogenu kpuBasi PUILIUIICA UCTIONB3YET CIAEAYIONINE 0003HAYEHUS:

I'ne:
s
e

s

U

my = mf — 2% (U — 5)

— (akTuueckuil ypoBeHb HHQIISIUU B TOAY ¢t (B IPOLIEHTAX).
— 0’KHMJAeMbli ypOBEHb UH(IIALNY B TOAY t (B MPOLIEHTaX).

— (QakTuueckuil ypoBeHb 0€3paOoTHIlbI B ToAy t (B MPOIICHTAX).

Bce nepemenHble U3MeEpAOTCs B poLeHTax. M3BeCTHO, UTO 0KUAAEMbI YPOBEHb
MHOIALUY cleAyeT aBTOPErPECCUOHHOMY ITPOLIECCY BTOPOIO MOPSIIKA:

nf = 0,6mf_; +0,3mf_, + vy,

V; - OesbIil myM ¢ qucnepcueit 1 (cmydaiiHbli YIeH, WK OMIMOKa).

dakTUuecKuii ypoBeHb 0€3pabOTHIBI CIEAYET MPOIECCY CKOJB3SIIETO CPEIHErOo
MIepPBOro MOpPsIKA:

5 + gt - 0'2581,'—1

I'ne &; — 6enplii ryMm ¢ qucnepceueit 1 (He3aBUCUMBINM M OAMHAKOBO pacpeIeICHHBIN
CJIIy4alHbIN YJIEH & U V; HE KOPPEIUPOBAHBI.



a) SBnsercs nu npouecc GakTUIECKON HHOIAIUN CTALIUOHAPHBIM?

0) YuuThiBas, 4To OXKUAaeMbIi ypoBeHb UH(IALIMH cocTaBisin 20% kak B 2024,
Tak 1 B 2025 roxy , ciporHo3upyiite hakTuueckuil ypoBeHb HHQIIALNN Ha
2026 roxg u omnpenenute 95%-i1 TOBEpUTENbHBIA WHTEPBAN MJi 3TOTO
IPOrHO3a.



Meseleler-2025

Mesele 1:

IlIki durmus jemgyyeti dowriinde doredilen bazarda 1 mamontyn derisine 2
sany gaplain derisine calysyarlar, 1 tawus gusun perinden yasalan kdynege 3 sany
nayza c¢alysyarlar. Basga bir giin uzaklykda yerlesen bazarda bolsa 1 mamontyii
derisine 3 tawus gusuil perinden yasalan kdynek calysyarlar, 1 gaplaiiyil derisine
bolsa 4 nayza calysyarlar. Awgy 1-nji bazara mamontyn derisi bilen gelipdir we ona
4 sany gaplan derisi gerek. Aw¢a maksadyna yetmek ti¢cin nice giin gerek?

Mesele 2:

Asakdaky “Robinson Kruze” ykdysadyyetine seredeliii. Robinzon sarp edijiligine
kokosyn nol birligi, yagny x, we 24 sagat wagt, yagny h, sonun yalyda e =
(0,24) berilen. Onun islegleri R2 bilen kesgitlenyar we u(x,h) = xh bilen
kesgitlenyar. Ondiiriji Robinson, ¥y = /1 6niimgilik funksiyasyna layyklykda kokos
ondirmek, y sarp edijiniii zihmet hyzmatyndan [ peydalanyar. Ondriji kokoslary
sarp edija satyar. Kokos ondirmekden we satmakdan alnan ahli girdejiler sarp edija
paylanyar. Bu ykdysadyyetin Walrasian denagramlylyk bahasyny we
peydalanysyny tapyn.

Mesele 3

a) 2025-nji yylyn fewral ayynyn basynda USD/CHF pulun giindelik hiimmeti bir
sweysar franky ti¢in 0,966 USD, iizniiksiz ¢ylsyrymly goterim derejesi ABS — da
3%, Sweysariyada 0%. Sweysar franklary boyunca 6 aylyk forward sertnamasy 1
USD/CHF bilen séwda edilydrdi. Arbitraz miimkingiliginitt bardygyny anyklan.
Arbitraz strategiyanyzy jikme-jik diisiindirin we netijede yiize c¢ykyan pul
akymlaryny hasaplap gorkezin.

b) 3, 6 we 9 ayda degislilikde $7, $8 we $9 mdcberinde kesgitli diwidendlere tolejek
bir paynamanyn 9 aylyk forward bahasyny tapyn. (Forwardy satyn alyan soiiky
diwidend tdlenenden son paynamanyn eyesi bolar). Paynamanyi hizirki bahasy
$120, degisli yyllyk goterim derejesi bolsa ¢éryekleyin gosulmak bilen 8% (Yyllyk
Goterim Derejesi). Hasaplamalaryiiyzda caryekleyin gosulmagy ulanyn.

¢) Forward pozisiyasynyn "gymmaty" ndméni anladyar? Forward sertnamasynyn
gymmaty onun baglasylan pursatyndan (initiation) gutaryan pursatyna (maturity)
cenli wagt gecdigice n&hili Uytgap duryar? Gysgaca diisiindirin (2—4 s6zlem). (b)



boleginde beyan edilen forward sertnamasyny siz satandygyilyzy cak edelifi. Ug
aydan son (birinji diwidend t6lenenden sof), paynamanyn tédze spot bahasy $117
bolyar. Sol pursatdaky forward bahasy né¢a den bolar?

d) Aktiw eyesine belli bir peyda (amatlylyk/ peydalanys girdejisi ya — da
“convenience yield”) getirydn yagdayynda onun forward bahasy seyle peydasy
bolmadyk, yone beyleki tarapdan menzes aktiwden has yokary ya pes bolmalymy?
Seyle aktiwih mysalyny getirip, onuil eyesine ndme peyda beryandigini we nima
gord seyle bolup duryandygyny diistindirin.

Mesele 4
Bir ykdysadyyetde, Fillips egrisi sular yaly berilyér:

my = i — 2% (uy — 5)
m; — yylda hakyky inflyasiya derejesi, t
n{ — yylda garagylyan inflyasiya derejesi, t
u; —yylda issizligin derejest, t
Ahli iiytgeyjiler gdterim gorniisinde lgenilyir.
Garagylyan inflyasiyanyn derejesiniii ikinji tertipli awtoregressiya prosesi bilen
beyan edilyandigi méalimdir:

nf = 0,6mf_; +0,3mf_, + vy,
v, —garasmasy 0 we dispersiyasy 1 bolan dasky tasir .
Hakyky issizlik derejesi birinji derejeli ortaga proses bilen diisiindirilyar:
54 ¢& — 0,25¢_4

&; - garagsmasy 0 we dispersiyasy 1 bolan dasky tasir .

g We v, 0zara korrelasiasy yok.

a) Hakyky inflyasiya stasionar prosesmi?

b) 2024-nji we 2025-nji yyllarda garasylyan inflyasiyanyn 20% bolandygy
malim bolsa, 2026-njy yylda hakyky inflyasiya derejesinin ¢aklamasyny
diiziin we bu ¢aklama ii¢in 95% ynam aralygyny kesgitlan.






