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Motivation

GLOBAL (CRYPTO-)CURRENCIES ARE ON THE RISE

e Bitcoin (2009):
> 32 million bitcoin wallets set up globally by December 2018 (source:
bitcoinmarketjournal.com)

@ Facebook’s Libra 2020:

» backed by pool of low-risk assets and currencies

» Wide platform adoption already, 2.38 billion monthly active users as of
2019 (source: statista.com

» Regulatory concerns.

» Monetary policy concerns.

» Stefan Ingves, Gov Swedish Riksbank, at ETH Ziirich conf 2020-09-03
(paraphrased): “Libra was a game changer. Central Bankers said, ‘I

rn

don’t like it. But | have to do something about it'" .
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Motivation
THE THREE CLASSIC FUNCTIONS OF MONEY:

© Medium of exchange
@ Store of value
© Unit of Account

GLOBAL CURRENCIES CHANGE THE LANDSCAPE:

National currency only
@ Not a medium of exchange in foreign country.
@ Exchange rates might fluctuate.

With Global currency
@ Global medium of exchange.
@ Exchange rate of global currency across countries: unity.
@ Global currency competes locally with national currency.
o National currencies compete transnationally through global currency.
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This paper: a question and answers.

Question: What are the monetary policy implications of introducing
global currencies ?

Answer:

Old: “Impossible Trinity” (Mundell-Fleming). With free capital flows,
one cannot both have independent monetary policy and a pegged
exchange rate.

New, here: With free capital flows and a global currency circulating
alongside national currencies, the monetary policy interest rates are
equalized and the exchange rates are risk-adjusted martingales.

Crypto-Enforced Monetary Policy Synchronization or CEMPS .
Escape options unpleasant: towards ZLB or give up national currency.
Additional restrictions arise, if the global currency is asset backed.

The “Impossible Trinity” becomes even less reconcilable.
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The Model: A General Structure

discrete time, t =0,1,2...

2 countries

3 currencies: home H, foreign F, global G.

Example: H=Dollar, F=Yen, G=Libra.

Nominal stochastic discount factors in each country.
Free (or: complete) capital markets.

Central banks set nominal interest rates for national currencies.

Money offers liquidity services.
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Asset Pricing

Assume: nominal stochastic discount factors:

*
Mita t+1

Asset Pricing: Let R:4+1 be the stochastic return between t and t + 1 on
some asset, denominated in H. Likewise R;‘_H in F. Then

1 =E¢{M¢r1Re41] 1 = Ef M1 RG]

Example: nominal interest rates (set by CBs):
@ i; on one-period safe bond in H(ome),
@ i} on one-period safe bond in F(oreign)

1

1+ it = Et[MH—l] (1)
1 .

T E[Miiq] (2)



Exchange Rates and Complete Capital Markets
Define: exchange rates

@ S;: price of one F in terms of H (“Dollar per Yen"),

o S; = S; ! price of one H in terms of F (“Yen per Dollar"),

@ Q:: price of one G in terms of H (“Dollar per Libra"),

e Qj: price of one G in terms of F (“Yen per Libra"),
Assume: Complete Markets,

Moy = Mo,
t+1 = Mep1g
t+1

Application: one-period safe bond in H,
1 S
- - * o Tt
= BlMe] =B Mt
Think: turn H (“Dollar") bond into F (“Yen") asset:

@ at t: 1 Yen — S; Dollar — invest in H bond.

@ at t+1: receive S¢(1 + i) Dollar — convert to Yen: divide by S¢;1.
o Return in Yen: Rf,; = - (1+it).
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Implication: Stochastic Uncovered Interest Parity

~ Ee[M;:1S 1+ ip

BeSen] =Rt = 1+i; >t )
e ok O EfMpsra] 1

Et[st-i-l = Ef[-;\;%+j—l - 1+It t (5)
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Liquidity Services: Money as Medium-of-Exchange

Assume:

@ If H is used at home: one H provides L; > 0 units of liquidity services.

o If G is used at home: one G provides L;Q: units of liquidity services.

o If F is used abroad: one F provides L} > 0 units of liquidity services.

@ If G used abroad: one G provides L} Q; units of liquidity services.

Currency pricing (assuming H and F are used in their countries):

Home: 1 > L;+ E;M;¢44]
1 > L+ Es [ Megqa Qe
! Qr |
Foreign: 1 > L]+ E(M;j,]
* [ * ‘ 1
b2 L+ E My or
e “=""if currency is used at home resp. abroad.

o “>": implies “not used"”.
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Examples

o Lagos-Wright
@ Money in utility.

@ Cash in advance.

See paper.
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A satellite perspective:
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Main Result
Suppose:
@ The national currencies are used in their countries.
@ Global currency is valued Q:, Qf > 0.
@ Global currency used in both countries.
Proposition (Crypto-Enforced Monetary Policy Synchronization)
@ The nominal interest rates on bonds are equal iy = if
@ The liquidity services in Home and Foreign are equal Ly = L}

@ The nominal exchange rate between home and foreign currency
follows a martingale under the risk-adjusted measures

Bl = "Efedp! =i 19
BilStal = Zgpi =S (11)

Furthermore,
Ee[Qua]l=Q and  Ef[Q]=Q (12)




Results: Economic Mechanism

A INTRODUCTION OF GLOBAL CURRENCY CREATES GLOBAL
COMPETITION BETWEEN NATIONAL CURRENCIES

@ Currency competition at home: Home < Global
@ Currency competition abroad: Foreign < Global

e Transnational currency competition: Home < Foreign (through
Global)

B DIRECT COMPETITION BETWEEN BONDS
@ Local competition: Home currency < home bond
@ Local competition: Foreign currency < foreign bond
@ Global competition: Home bond < Foreign bond (i = i*)
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Escape Options?

Is monetary policy doomed to obey CEMPS? What, if

© ... the home CB lowers its interest rate below that of the foreign CB?
Result: a race to the bottom and the ZLB, if both the home and the
foreign CB try to eliminate G. CEMPS returns: ZLB in both!

@ ... the home CB raises its interest rate above that of the foreign CB?
Result: the home currency is rendered obsolete as a medium of
exchange.

The escape hatches are there, but these options may be even worse!
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Escape “down”
Suppose:

@ The national currencies are used in their countries.
@ Global currency is valued Q;, Qf > 0.
o Global-eurreney—used-in-both-countries:

Proposition (Escape “down")
Independently of whether the global currency is used or not in country f, if
iy < if, then
@ the global currency is not adopted at home,
o the liquidity premia satisfy L, < L},

@ the nominal exchange rate is a home supermartingale and a foreign

submartingale:
EdfSen] =gl <s (13)
. Ee[M:,,S; N
Eilsya) =25l > (14)
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Escape “up”

Suppose:
o T . : . . s
@ Global currency is valued Q;, Qf > 0.
@ Global currency used inbeth-countries: abroad.

Proposition (Escape “up”)

If the home central bank sets ir > if, then currency H is abandoned at
home and the global currency takes over (currency substitution).
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Escape Options?

Is monetary policy doomed to obey CEMPS? What, if

© ... the home CB lowers its interest rate below that of the foreign CB?
Result: a race to the bottom and the ZLB, if both the home and the
foreign CB try to eliminate G. CEMPS returns: ZLB in both!

@ ... the home CB raises its interest rate above that of the foreign CB?
Result: the home currency is rendered obsolete as a medium of
exchange.

The escape hatches are there, but these options may be even worse!
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Asset-backed global currency
Suppose:

@ There is a consortium issuing the global currency and ready to buy
and sell any amount of the global currency at a fixed price Q;.
@ When selling the amount A; of G at t, the consortium ...
> ... invests the proceeds A;:Q; in the safe bonds of the home country.
> ... receives the interest payments on the bonds in t + 1.
> ... keeps a per-period asset management fee ¢;A;Q; for some
exogenous ¢¢. [ Think: profits paid to the shareholders of the
consortium.]
> ... sets the new price Q;11, again trading any amount of global
currency at that price.
> ... reinvests remainder in safe home bonds.

Assuming no profits or losses beyond the asset management fee, assets
and liabilities have to grow at the same rate,

Qer1 =1+ it — ¢¢) Qr (15)

Note: for iy > ¢;, the global currency price increases over time Q¢y1 > Q.
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Monetary Policy Implications
Suppose:
o T . . . . s
@ Global currency is valued Q;, Qf > 0.
o The-global-currency-used-in-both-countries:
@ The global currency is asset-backed, as described.
Proposition (With Asset-Backed Global Currency)

@ ¢ < Iy, then currency H is crowded out and only the global currency
is used at home. Moreover, L; = %
o If ¢ = iy, H and G both coexist at home.

o If ¢+ > ir, then only currency H is used at home.

Proof.
If ¢¢ < i¢, then

1-L; > E; [Mt+1 Q. } = (14 it — ¢¢) Ee[Mey1] > Ee[M¢ey1]. (16)
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Additional Constraints on Monetary Policy

If the global currency is asset-backed, as described, ...

@ ... then the home CB cannot raise its interest rate beyond the
management fee, without abandoning its own currency.

@ ... then low management fees imply low interest rates, if the home
currency remains in use.

@ ... CBs are forced to stick to a narrow range just above the ZLB.

@ ... if fees are a portion of the interest payments, then either iz = 0 or
(if all interest payments are kept), we get a global currency stable
coin and co-existence at home.
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Conclusion

Question: What are the monetary policy implications of introducing
global currencies ?

Answer:

@ Old: “Impossible Trinity” (Mundell-Fleming). With free capital flows,
one cannot both have independent monetary policy and a pegged
exchange rate.

@ New, here: With free capital flows and a global currency circulating
alongside national currencies, the monetary policy interest rates are
equalized and the exchange rates are risk-adjusted martingales.

Crypto-Enforced Monetary Policy Synchronization or CEMPS .
Escape options unpleasant: towards ZLB or give up national currency.

Additional restrictions arise, if the global currency is asset backed.

The “Impossible Trinity” becomes even less reconcilable.
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