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CURRENCY EXCHANGE UNCERTAINTY

Currency exchange forecasting as well as elaboration of e ffective financial
models for exchange rate movements were a hot topic for researches. Their findings
have necessary not only f or academia, but also for industry, such as hedge funds,
mutual funds, investment banks, etc. However, we still do not have predictive
financial model for correlation structure of bilateral exchange rates.

In international finance, there is a large literature that studies asset pricing in
integrated capital markets. One of them is a model developed by Lustig H.,
Roussanov N. and Verdelhan A. (2011). Using principal component analysis, they
construct two candidate risk factors: the average currency excess return, and
the difference between the return on the last portfolio and the one on the first

portfolio. Moving to mathematical notation, they analyzed classical Euler equation

E¢[M, 1Rx,

t+1
M1 =1—-b(D1 — Ho).
Recent paper by Verdelhan A. (2017) diversifies research about currency

]= 0 with respect to linear model of stochastic discount factor

exchanges. Developing idea of Lustig et al. (2011), he found that dollar factor, along
with carry factor, is crucial as a part of stochastic discount factor. He developed
further model by Lustig etal. in terms of global shocks. Now, stochastic discount
factor becomes dependent on country-specific shock along with «at least» two global
shocks. Verdelhan presents the next formulation of SDF:
—Mi1 = Q; + ﬁi"?,t + Tio"zv,t +ViOiirs1 + 80y Uy i1 + 905,10 (1)
where u; ., qare country-specific shocks, and u,, ;1and w4 ;,qare global shocks.
All these shocks are 1.i.d. Gaussian, with zero mean and unit variance.

The variance of SDF is time-varying, and follow autoregressive Gamma processes:
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2 _p .2
Oiti1 = 0007+ Viq (2)
2 _ 2

aw,t+1 - ewaw,t + vw,t+1 (3)

However, this model is also incomplete, leaving space for further research in
terms of SDF factors and uncertainty impact on SDF.

In other paper, Menkoff L. et al. (2012) analyzed the relation between global
foreign exchange (FX) volatility risk and the cross section of excess returns arising
from popular strategies that borrow in low interest rate currencies and invest in high
interest rate countries. In this paper, they developed another view of pricing kernel with
respect to the market excess return and volatility innovations as risk factors:

myq,=1- blrfn,t+1 — byAV;yq 4)
where 775,,.4is the log market excess return and AVt+1 is the volatility of
innovations.

Gabaix X. and Maggiori M. (2015) find that capital flows drive exchange rates
by altering the balance sheets of financiers that bear the risks resulting from
international imbalances in the demand for financial assets. According to their model,
SDF has next form:

Y1
U, (c )
1=E[ﬁRﬁ]=E BR-NMAZ) — gR (5)
Uscyr (C}’O 0)
NT,

The key drivers here is U'I,CNT“ which is the marginal utility at time t over

the consumption of nontradables.

As we can see, still there is no general approach about what drives uncertainty in
bilateral exchange rates. On my opinion, factors, that affect SDF for exchange rate
movements, are determinants of macroeconomic situation in a specific country, such
as GDP growth rate and expected inflation.

I develop a model of stochastic discount factor that considers shocks for GDP
growth as well inflation expectations. Both factors are dependent on both global and

national shocks:

—M; = Q; + Btppo %;DPB,i,t + T::nfa lgnf,i,t t ViOgap,itUgdp,it+1 ©)

+ 6i0infitUinfitr1 T 9i0gdpitUgdp,gt+1 T PiTing,itinf,g,t+1
where o2 pB,i¢ 18 a variance of GDP growth rate for country i, a?nf,i,t — variance of
inflation rate for country i. Also, Iincorporate effects of both national (Ugap,i 41
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Uinfic+1) and global shock s (Wgap ge41> Uing ge+1) for GDP growth rate and

expected inflation respectively.

As well as in (2) and (3), I assume that all these shocks are 1.i.d. Gaussian, with
zero mean and unit variance.

Potential areas for further research are, but not limited with, impacts form
liquidity, intermediaries’ wealth, monetary policies, international trade, or international
capital flows. The different potential sources and interpretations of those global shocks,

as well as the underlying economic sources of the differences in country betas.
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buukosa /1. C.
ninponemposcokuii nayionanvruti ynieepcumem imeni Onecs I 'onuapa (Ykpaina)
BILIUB KYJIBTYPHUX OCOBJIUBOCTEM KPATHU
HA MIDKHAPOJHI IEPET'OBOPHA

VYHiBepCcaIbHOIO IIIHHICTIO, KOTpa OyJia CTBOPEHA OJHOYACHO 3 JIIOJICTBOM,
CIIpsIMyBaJia MOBEAIHKY Ta KyJIbTypY CYCIUIBCTBA, HOTO HANPSIMOK MHUCICHHSI € HOPMHU
etuky. I1iq yac cTaHOBIIEHHSI Cy4acHOTO II100aTi30BaHOTO CBITY CaMe BOHU € JIXKEPEJIOM
TOJICPAHTHOCTi, B3a€MOPO3YMIiHHS JIIOJICH, HApOJiB, 1CTBOPEHHS Ta IOTPUMAHHS
TpaIuIlii, a TAKOXK OTpUMaHHsS HOBOI iH(opmarlii Ta 3HaHb. Lle Bce € BawJImMBUM IS
PO3BHUTKY €KOHOMIKM Ta J00poOyTy B cycnuibeTBi B3araii. o ctocoBHo Temu o-
CI/DKeHHS, TO 0€3 JOTpUMaHHS TPaBHJI €THKETY Ta 3HAHHS KYJIbTYpH, YCHIIIHO

BUPIIIEHUX NTUTaHb HE MOXKe icHyBatH [1].
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