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Resumen

A raíz de la crisis financiera del año 2008, varios bancos centrales fijaron sus

tasas de política monetaria por debajo de cero. Para junio de 2016, aproximada-

mente un tercio de los bonos de gobierno con grado de inversión en el mundo

cotizaban a rendimientos nominales negativos. En este documento, evalúo la

optimalidad de dicha política monetaria para una economía Cash-In-Advance

añadiendo un límite superior exógeno a las tenencias de dinero fiduciario. Para

dicho propósito, es útil tener en cuenta que el supuesto de cota superior está

relacionado con la cantidad máxima de depósitos asegurados en el sistema fi-

nanciero. En última instancia, encuentro que, en algunos casos, las tasas de

interés nominales negativas pueden ser óptimas en un contexto de equilibrio

general, dada la solución de “segundo mejor” implementada en un plan de Ram-

sey.
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Abstract

In the wake of the 2008 financial crisis, several central banks set their monetary

policy rates below zero. By June 2016, approximately one-third of investment-

grade government bonds in the world traded at nominal negative yields. In this

paper, I assess the optimality of such monetary policy for a cash-in-advance

economy with an exogenous upper bound to fiat money holdings. For our pur-

poses, it is helpful to note that my assumptions are related to the maximum

amount of insured deposits. Ultimately, I find that, in some cases, negative nom-

inal interest rates can be optimal in a general equilibrium, given the second-best

solution implemented in a Ramsey plan.
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1. Introduction

After the 2008 financial crisis, many major central banks reduced rapidly

their monetary policy rates, even down to negative levels, challenging the pre-

vious common sense that the zero lower bound was the limit of expansive mon-

etary policy. Switzerland was the first central bank that broke the zero lower

bound, setting its policy rate in -0.063% in December 2014. Sweden followed

suit in February 2015; Japan in early 2016. Meanwhile, the European Central

Bank set its policy rate in 0 in March 2016 (although its facility deposit rate

was set in -0.1% in Jun 2014) (Figure 1). As Jackson (2016) notes, nominal

yields on government and corporate bonds have followed the trend of monetary

policy rates even long term bonds such as Swiss bonds (10 years) and Ger-

man bonds (8 years) bonds have negatives yields (Table 1). Regarding market

size, by mid-2016 bonds trading at negative yields constituted one-third of all

investment-grade government bonds (12 trillion USD). If pension funds, insur-

ance companies, or mutual funds hold such negative yielding bonds up to term

they will realize lower amounts at maturity than they initially invested.

Nominal negative return as a result of general equilibrium is challenging

for both the practice [Agarwal (2015); McAndrews (2015)] and the theory of

monetary policy [Rognlie (2016); Buiter & Panigirtzoglou (2003)]. For a long

time, scholars argued that the zero lower bound was the limit for the monetary

policy rate [Jung et al. (2005); Adam & Billi (2006)]. Today, emerging evidence

about the impact of negative policy rate and negative yields on government

bonds offers scholars the opportunity to explore the nuances and consequences

of going negative. In this regard, Rognlie (2016) considers scenarios in which

negative rates are implemented as an optimal monetary policy tool, despite the

costly effects often associated with breaking the Friedman rule.

Existing literature is still addressing the issue about the optimality of nega-

tive rates in the context of general equilibrium. This thesis evaluates this issue

in the scholarly archive. More specifically, I hypothesize that a negative inter-

est rate can yield a second-best equilibrium due to the distortion imposed by
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the upper bound on fiat money holdings. To test my hypothesis, I model a

Robinson Crusoe economy with a CIA constraint, adding limits to fiat money

holding. Ultimately, this thesis demonstrates that the government can use a

negative nominal interest as an optimal policy tool once households reach the

maximum amount of fiat money possible. This economy assumes that cash

is nonexistent and households accumulate government-issued fiat money that

yields no nominal return in addition to government bonds that yields either

positive or negative nominal returns. In this regard, Rogoff (2015) explores

what it might mean for a society to abolish cash and its related costs (e.g. con-

sequences related to tax evasion and the costs of producing coins and paper

money).

On the other hand, fiat money is subject to an upper bound. For instance,

Chari et al. (1996) consider an exogenous upper bound to real money balances

in a money-in-utility function model for technical reasons. Moreover in the

context of search models, Taber & Wallace (1999) and Berentsen (2006) assume

an upper bound to money holdings.

In general, investors prefer currency to risk-less bonds if the nominal interest

rate is negative. However, households cannot make arbitrage profits once the

upper bound on fiat money holdings is reached. Although in practice the private

sector deposits in banks amounts larger than insured, these extra amounts are

subject to default and should be considered risky investment to have in banks.

Moreover, for our purposes it is helpful to note that this thesis does not explicitly

model the banking sector but instead a monetary economy. A banking economy

in which the reserves requirements on deposits is 100% could be similar to the

model presented in this thesis.

The remainder of the paper is organized as follows: the second section con-

tains a brief literature review. The third section presents a Robinson Crusoe

model with a CIA restriction and the upper bound on fiat money holdings, and

evaluates the optimality of negative interest rates. The final section concludes

the study.
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2. Literature Review

Gurley & Friedman (1969) argue that optimal monetary policy consists in

fixing the nominal interest rate at zero since the social cost of producing money

is near zero and this policy eliminates the distortion caused by the monopoly

power of central banks.

In this regard, Chari et al. (1996) evaluate the optimality of the Friedman

rule in a CIA model and report that the Friedman rule is optimal in many

cases when the government has to finance an exogenous sequence of public

spending through taxes and seigniorage. Moreover, these authors consider a

standard money-in-utility (MIU) function model to evaluate the optimality of

the Friedman rule. More specifically, the authors find that the Friedman rule

is met when the marginal utility of additional real money balances is zero and

that implies providing the economy with infinite money balances:

“Intuitively, in such economies, the Friedman rule holds exactly only if the

value of real money balances is infinite, and for such economies, there would be

no solution to the Ramsey allocation problem. To get around this technicality,

we consider an economy in which the level of real money balances is exogenously

bounded by a constant.” (pag. 214).

Therefore, Chari et al. (1996) explicitly consider an exogenous upper bound

for holding real money balances in the MIU model, although they do not provide

any intuitive justification for this assumption.

Prescott et al. (2017) evaluate the optimality of negative rates in the frame-

work of general equilibrium. More specifically, their study considers a fiat money

monetary system without currency. In their model, fiat money is an input for

the production of final goods. They argue that the nominal interest rate paid

on fiat money could be negative for some policy regimes.

In the framework of new Keynesian models, Abo-Zaid & Garin (2016) eval-

uate the optimality of monetary policy with credit constraint. These authors

found that tighter credit markets are associated with lower policy interest rates.

They wager that in this scenario, the nominal interest rate could be negative.
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Meanwhile, Bassetto et al. (2004) consider the possibility of negative nominal

interest rates and how the central bank might set it in equilibrium as a response

to undesirable low inflation. However, he states that implementing such a pol-

icy may prove difficult as a result of time-consistency issues. Finally, Buiter &

Panigirtzoglou (2003) argue that a negative interest rate may be implemented

once the zero lower bound is removed by imposing a “carry tax” on currency.

Otherwise, the economy will reach equilibrium with a liquidity trap.

Eggertsson et al. (2017) challenge the effectiveness of the pass-through of

negative monetary policy rates to deposit and lending rates using aggregate-

and bank-level data. Furthermore, they argue that negative policy rates could

potentially be contractive, given the adverse effect they have on bank profits.

Despite the fact that negative policy rates have not affected credit and deposit

rates, Eggertsson et al. (2017) did not evaluate the effects such unconventional

monetary policy on government bonds yields. As noted by Jackson (2016),

approximately one-third of all investment-grade bond were trading at negative

yields in 2016, a number that will only increase if “dovish” monetary policy

persisted. Therefore, the main channel of negative interest rate policies may

continue increasing the price of debt instruments (even above par) instead of

banking credit interest rates.

3. Model

This paper extends Chari et al. (1996) analysis of a CIA economy adding an

exogenous upper bound to fiat money holdings. This economy has two sectors:

households and government. A representative household uses its income to buys

two types of consumption goods, invests in government bonds (the risk-less

asset), and accumulates fiat money to maximize the present value of its utility.

The gross income for each household comes from the production of a single

good, given a production technology linear in labor. Moreover, the household

must pay a production tax. The government raises taxes, issues risk-less bonds,

and issues fiat money to fund an exogenous sequence of public expenditures.
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Both the good and the debt market are competitive, so the prices are

therefore determined in sequential markets. However, the government has the

monopoly in issuing fiat money. Moreover, there is a technology of full com-

mitment for the government path of policies. Consequently, once a government

policy is announced, it cannot be changed in the future.

3.1. Sectors

In the economy a perishable good, yt, is produced using a technology linear

in labor (hours), lt, given a level of technology, ψt. The aggregate production

is equal to aggregate consumption, (c2t + c1t ), and government expenditures, gt.

Government expending do not affect household utility or production technology.

Therefore, the condition of feasibility in the goods market is given by:

c2t + c1t + gt = ψtlt (1)

3.1.1. Households

There is a continuum of households with names in the interval [0,1] whose

utility function is given by:

∞∑
t=0

βtU
(
c1t , c

2
t , lt
)

(2)

Where the discount factor β ∈ (0, 1). Moreover, the utility function of the

households meet standard conditions.

The sequence of budget restrictions in real terms is given by:

c1t + c2t +
Bt+1

Pt
− BtRt

Pt
+
Mt+1

Pt
− Mt

Pt
= ψtlt (1− τt) (3)

The left side of equation (3) shows that families use income net of taxes to

consume, invest in government bonds, and accumulate fiat money.

The consumption of cash goods is given by c2t , and can only be paid with fiat

money. Meanwhile, the consumption of credit goods, c1t , can be bought with

credit. Bt

Pt
, and Mt

Pt
represent government bonds and fiat money in real terms
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maintained between t and t+ 1, respectively. Pt is the price of the goods; Pt is

the gross nominal interest rate of government bonds; and, τt is the production

tax.

The cash-in-advance restriction and the upper bound on fiat money holdings

are given by:

c2t ≤
Mt

Pt
≤ m̄ (4)

Where m̄ represents the upper bound of real money that a household can store.

Labor for each household is bounded by:

0 ≤ lt ≤ 1 (5)

Furthermore, there are non-negativity conditions.

c1t , c
2
t ,Mt ≥ 0 (6)

On the other hand, government debt is bounded by the limit of indebtedness

B.

Bt
Pt
≤ B (7)

Moreover, I assume that m̄� B.

The initial allocation of fiat money m−1 ≥ 0 and government debt B−1 ≥ 0

is given.

Finally, households have to choose the sequence {c1t , c2t , lt, bt+1,mt+1}∞t=0 to

maximize (2) subject to (3)-(7).

3.1.2. Government

The government has to meet the following budget restriction:

gt = τtψtlt +
Bt+1

Pt
− BtRt

Pt
+
Mt+1

Pt
− Mt

Pt
(8)
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The government does not access to lump sum taxes.

3.2. Social Plan

As a benchmark, the Pareto optimal allocations are characterized. The social

planner maximizes the utility of the representative household (2) subject to the

feasible constraint (1). The solution is developed in Appendix A.

The first best allocations are characterized by the following conditions in

addition to the feasible condition (1):

U2(t)

U1(t)
= 1 (9)

− U3(t)

U1(t)
= ψt (10)

Equation (9) indicates that the social planner may marginally reduce the

consumption of c1t , losing U1(t) utilities if the additional consumption of c2t

yields U2(t) extra utilities, as long as U2(t) > U1(t). The social planner attains

an optimum when the marginal rate of substitution between goods c1t and c2t

is equal to 1, the objective rate of transformation between both consumption

goods.

Condition (10) indicates the optimality condition when the marginal rate of

substitution between lt and c1t equals the level of productivity ψt.

3.3. Competitive Equilibrium

DEFINITION 1: A FEASIBLE ALLOCATION is the sequence of quantities

{c1t , c2t , lt, gt}∞t=0 that met (1).

DEFINITION 2: A PRICE SYSTEM is the sequence {Rt, Pt}∞t=0.

DEFINITION 3: A GOVERNMENT POLICY is the 4-tupla of sequences

{gt, τt,mt+1, bt+1}∞t=0.

DEFINITION 4: A COMPETITIVE EQUILIBRIUM is a feasible alloca-

tion, a price system, and a government policy such that:

(a) the feasible allocation solves the household problem subject to its budget
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constraint and the CIA and the upper bound constraints, given the exogenous

government policy and the price system;

(b) the government met its budget constraint, given the feasible allocation and

the price system;

(c) plus, the feasibility condition (1) is met.

The competitive equilibrium is characterized by the following equations:

Money and credit goods intertemporal condition

U1(t) = β
U2(t+ 1)− νt+1

1 + πt+1
(11)

Where νt is the Kuhn Tucker multiplier associated with the constraint mt ≤ m̄.

If mt = m̄, then νt > 0. Otherwise, νt = 0.

Condition (11) states that the household is indifferent about whether to

accumulate fiat money or consume credit goods. The household may be willing

to reduce its consumption of credit goods to invest in fiat money if a higher

consumption of cash goods in the future will compensate for the lower marginal

utility of consuming less today (i.e., if the additional fiat money stored allows the

household to gain additional consumption tomorrow and therefore gain marginal

utility in present value today). In the right side of (11), the Kuhn Tucker

multiplier becomes positive when the maximum amount of fiat money is reached

(i.e., resting utilities tomorrow).

Euler equation

U1(t) =
βU1(t+ 1)Rt+1

1 + πt+1
(12)

Condition (12) states that the household is indifferent between investing in

bonds or consuming credit goods. A household will reduce its consumption of

credit goods to invest in government bonds if the additional future income from

the yielding bonds will compensate for the lower marginal utility of consuming

less today, allowing the household to gain additional consumption tomorrow and

therefore enjoy more utilities in present value.
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Labor-consumption

− U3(t)

U1(t)
= (1− τt)ψt (13)

More specifically, condition (13) states that the household will increase labor

if the lower marginal utility for less leisure allows it to increase its income net

of taxes, compensating it with additional utilities for additional consumption.

Transversality conditions

lim
T→∞

βTU1(T )bT = 0 (14)

lim
T→∞

βTU1(T )mT = 0 (15)

Transversality conditions, in addition to the feasibility condition (1) and

(4)-(7) characterizes the equilibrium.

Given the condition (12) and the Euler equation (13), I wager the following

condition for the gross interest rate:

U2(t)− νt
U1(t)

= Rt (16)

When money holdings are limited above, the gross return of bonds can be

lower than 1 in some specific cases. In the condition (16), a penalty in terms

of utilities occurs, νt > 0, when the upper bound on fiat money is binding.

Otherwise, νt = 0.

Chari et al. (1996) demonstrate that Rt ≥ 1 in a less restricted CIA model

(more specifically, in a problem without an upper bound on money holdings).

Otherwise, a household could make infinite profits by selling bonds and buying

of money (a gross return of money is 1 and a groos interest rate of bonds of less

than 1). For these authors U2(t) ≥ U1(t).

The market equilibrium differs from the social planner solution, given the

distortions of taxation (see condition (13) versus condition (10)), and the distor-

tions imposed by the nominal interest rate and the upper bound on fiat money
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holdings (see condition (16) versus condition (9)). Therefore, the welfare theo-

rems do not hold.

Proposition 1. If the restriction on fiat money holdings binds above (mt = m̄)

and the marginal rate of substitution between goods 1 and 2 is the same (U2(t) =

U1(t)). Then, Rt ≤ 1 in equilibrium.

Proof. Replace νt ≥ 1 , and U2(t)
U1(t)

= 1 in the equation (16).

In this scenario, the household desires to accumulate money over government

bonds. However, the upper bound for money holdings is binding, and then the

household invests additional savings in negative yielding government bonds.

3.4. Ramsey Plan

An economy’s particular equilibrium depends on the mix of taxes and nom-

inal interest rates. The government determines the optimal policy for maximiz-

ing household utility by considering the equilibrium conditions and the feasi-

bility condition (second-best). With this in mind, the goal is to minimize any

distortions caused by government policy. Therefore, the Ramsey problem is

formulated as follows.

DEFINITION 5: A RAMSEY’S PROBLEM consists of:

Max :
{c1t ,c2t ,lt}

∞
t=0

∞∑
t=0

βtU
(
c1t , c

2
t , lt
)

(17)

Subject to :

(U2(0)) {b−1 +m−1} =

∞∑
t=0

βt(U1(t)c1t + U2(t)c2t + U3(t)lt) (18)

c1t + c2t + gt = ltψt (19)

c2t ≤ m̄ (20)

Equation (18) plugs equilibrium prices into the household budget constraint

in present value using the Primal Approach used by Chamley (1986). The first
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order conditions are shown in Appendix B.

Proposition 2. Optimal allocations of the Ramsey plan can be obtained through

a competitive equilibrium.

Proof. Condition (18) implies (11)-(16), (19) is the feasibility condition. More-

over, restrictions (1) and (20) belong to the inequality (4)

In the following propositions, I assume the utility function is additive and

involves separable arguments and, moreover, that the coefficient of relative risk

aversion (CRRA) for each good is σit = − c
1
tUii(t)
Ui(t)

, ∀i = 1, 2.

Proposition 3. If c2t ≤ m̄,and either σ1
t = σ2

t (case I) or σ1
t ≥ σ2

t (case II),

then the Friedman rule is optimal.

Proof. Since c2t ≤ m̄ is not binding, then νt = 0. In case I, U2(t)
U1(t)

= 1 implies

U2(t)
U1(t)

= 1. In case II, σ1
t ≥ σ2

t implies U2(t) < U1(t), however Rt cannot be less

than 1, because a household can make a profit by buying fiat money and selling

bonds. Therefore, Rt = 1

Proposition 4. If σ1
t < σ2

t and c2t < m̄, then the Friedman rule is not optimal.

Therefore, Rt > 1.

Proof. Since the restriction c2t < m̄ is not binding, then νt = 0. The condition

σ1
t > σ2

t implies U2(t) > U1(t). Then, Rt > 1.

Proposition 5. If σ1
t > σ2

t and c2t = m̄, then an optimum condition can be

sustained by fixing Rt < 1.

Proof. Let φ, ηt, and θt the Lagrange multipliers associate with restrictions (18),

(19), and (20), respectively. Given the First Order Conditions for the Ramsey

problem, the following condition must be met:

1 + φ
(
1− σ1

t

)
+ θt

βt(U1(t))

1 + φ (1− σ2
t )

=
U2(t)

U1(t)
(21)

Moreover, the social planner problem optimum plan highlights the following

condition:
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U2(t)

U1(t)
= 1 (22)

Conditions (21) and (22) yield
1+φ(1−σ1

t )
1+φ(1−σ2

t )
< 1, since σ1

t > σ2
t and θ > 0.

Finally, Rt < 1 (See Proposition 1).

In Cases I and II, the Friedman rule is the optimal policy when (4) is not

binding. In these cases, the Ramsey planner only taxes labor to fund government

expenditures. On the contrary, when the upper bound for fiat money holdings

is reached, the Friedman rule may not be optimal.

The case for negative rates emerges when the CRRA of the credit good (σ1
t )

is higher than the CRRA of the cash good (σ2
t ). In this scenario, the government

can “tax” government bond holdings with negative rates, because demand for

fiat money cannot increase once the upper bound has been reached. In this

case, labor is not heavily taxed. Therefore, the Ramsey planner cannot reach

the first best condition (9) as a result of the high level of distortions caused by

the upper bound on fiat money holdings (θt > 0).

4. Concluding Remarks

A few years ago, both practitioners and scholars imagined that central banks

would never break a zero lower bound on interest rates. However, in the wake

of the 2008 financial crisis, many major central banks began to use negative

policy rates. In the last years, negative rates have become increasingly normal

and, approximately one-third of all investment-grade government bonds were

trading at negative yields in 2016.

This thesis had two primary aims: first, it sought to determine the scenarios

in which negative nominal interest rates could co-exist in a general equilibrium

setting. For this purpose, I extended the CIA model proposed by Chari et al.

(1996) , assuming that cash is not available and households could decide between

holding fiat money and buying government bonds that fund public spending

as ways to save their resources. I also assume an exogenous upper bound to
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fiat money holdings, given a maximum amount protected by insurance deposit

agencies. A comparison between the first best solution and the equilibrium

market solution evidences that welfare theorems do not hold given distortions

imposed by taxes, nominal interest rates that depart from optimum levels, and

the upper bound on fiat money.

Second, this thesis sought to evaluate the optimality of negative rates. For

this purpose, I characterized the solution for the Ramsey problem. Using the

Primal Approach methodology suggested by Chamley (1986), I found that in

most cases the Friedman rule is optimal when the upper bound on cash hold-

ings is not binding, as shown by Chari et al. (1996). However, when fiat money

reaches the upper bound, the level of distortions in the economy are minimized

as a result of the government taxing bond holdings with negative rates, in ad-

dition to taxing labor.

To be sure, my thesis illuminates several issues worthy of further scholarship.

In particular, scholars may do well to explore why the yield curve is negative

in the short-term and positive in the long-term. Moreover, researchers may

benefit from evaluating the optimality of negative interest rates in an economy

with capital.
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APPENDIXES

A. First order conditions for the Social Planner’s problem

The social planner does not face an intertemporal problem but instead must

allocate quantities to maximize social welfare each period. Given a Lagrangian

function, LP , the below equations specify first order condition for the social

planner.

∂LP

∂c1t
= U1(t)− µt = 0 (23)

∂LP

∂c2t
= U2(t)− µt = 0 (24)

∂LP

∂lt
= U3(t) + µtψt = 0 (25)

I derive equation (9) from (23) and (24) and equation (10) from (24) and

(25).

B. First order conditions for the Ramsey problem

The following equations specify the first order conditions for the Ramsey

problem (DEFINITION 5):

∂LR

∂c1t
= βtU1(t) + φβt

[
U11(t)c1t + U1(t)

]
− ηt = 0 (26)

∂LR

∂c2t
= βtU1(t) + φβt

[
U22(t)c2t + U2(t)

]
− ηt − θt = 0 (27)

∂LR

∂l1t
= βtU1(t) + φβt

[
U33(t)l1t + U3(t)

]
+ ηtψt = 0 (28)

Combining equations (27) and (26):

U1(t) + φ
[
U11(t)c1t + U1(t)

]
=
ηt
βt

(29)

U2(t) + φ
[
U22(t)c2t + U2(t)

]
=
ηt + θt
βt

(30)

18



Let σit = −Uii(t)c
i
t(t)

Ui(t)
, ∀i = 1, 2. Then:

U2(t) + φ
[
U22(t)c2t + U2(t)

]
= U1(t) + φ

[
U11(t)c1t + U1(t)

]
+
θt
βt

(31)

Dividing both sides of the equation by U1(t) and simplifying terms:

U2(t)

U1(t)
+ φ

U2(t)

U1(t)

[
U22(t)

U2(t)
c2t +

U2(t)

U2(t)

]
= 1 + φ

[
U11(t)

U1(t)
c1t + 1

]
+

θt
U1(t)βt

(32)

The shadow price for credit goods derived from the competitive equilibrium

can be used λt = U1(t) > 0:

U2(t)

U1(t)
+ φ

U2(t)

U1(t)

[
1− σ2

t

]
= 1 + φ

[
1− σ1

t

]
+

θt
U1(t)βt

(33)

This yields the following result:

U2(t)

U1(t)
=

1 + φ
[
1− σ1

t

]
+ θt

U1(t)βt

1 + φ [1− σ2
t ]

(34)

C. Household’s problem

V (ωt,mt) = Max
{c1t ,c2t ,lt,bt+1,mt+1}

:
{
U
(
c1t , c

2
t , lt
)

+ βV (ωt+1,mt+1)
}

(35)

subject to (3), (4).

Where ωt = (πt+1 + 1) bt+1 + c2t + c1t + (πt+1 + 1)mt+1.

Also, ωt+1 = bt+1Rt+1 +mt+1 + lt+1 (1− τt+1)ψt+1.

∂LH

∂c1t
= U1(t)− λt = 0 (36)

∂LH

∂c2t
= U2(t)− λt − γt = 0 (37)
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∂LH

∂lt
= U3(t) + λt (1− τt)ψt = 0 (38)

∂LH

∂bt+1
= βVω (ωt+1,mt+1)Rt+1 − λt (1 + πt+1) = 0 (39)

∂LH

∂mt+1
= βVω (ωt+1,mt+1) + βVm (ωt+1,mt+1)− λt (1 + πt+1) = 0 (40)

Envelope’s theorem:

∂LH

∂ωt
= λt = Vω (ωt,mt) (41)

∂LH

∂mt
= γt − νt = Vm (ωt,mt) , (νt ≥ 0) (42)
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D. Nominal negative rates

Figure 1: Monetary policy rate (%)

Source: Bloomberg.

Table 1: Yield (%) by bond term in different countries traded in May-2017

Bond Term Switzerland Germany Japan Sweden USA
1Y -1.009 -0.781 -0.172 -0.726 1.153
2Y -0.948 -0.723 -0.162 -0.719 1.284
3Y -0.837 -0.697 -0.148 -0.585 1.434
4Y -0.756 -0.579 -0.13 -0.449 1.601
5Y -0.654 -0.434 -0.119 -0.168 1.752
6Y -0.581 -0.305 -0.093 -0.045 1.882
7Y -0.467 -0.177 -0.069 0.07 2.018
8Y -0.361 -0.022 -0.033 0.267 2.094
9Y -0.282 0.13 0.007 0.372 2.154

10Y -0.195 0.302 0.041 0.464 2.204
15Y 0.018 0.557 0.271 1.115 2.371
30Y 0.294 1.155 0.796 1.428 2.864

Source: Bloomberg.
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E. Deposit Insurance Agencies

Table 2: Maximum amount of deposit insured by Deposits Insurance Agencies

Japan (a) Sweden (b) USA (c) Switzerland (d)
10 000 000 (JPY) 950 000 (SEK) 250 000 (USD) 100 000 (CHF)

(a) The protection of deposits other than those for payment and settlement purposes is pro-

tected up to a maximum of JPY 10 million in principal plus related interest thereon per

depositor per financial institution. Source: http://www.dic.go.jp

(b) If an institution goes bankrupt or after a decision made by Finansinspektionen, the insur-

ance provides compensation up to SEK 950 000 per depositor in Sweden. If you have deposits

in a branch of a Swedish institution within the EU the compensation limit is the same as in

the country where the branch operates. Source: https://www.riksgalden.se

(c) The standard insurance amount is USD 250 000 per depositor, per insured bank, for each

account ownership category. Source: https://www.fdic.gov

(d) If a bank or securities dealer in Switzerland becomes insolvent, the other members of

esisuisse will immediately provide the required funds. This collective scheme ensures that the

clients of such an insolvent bank have their protected deposits paid out to them within one

month. Deposits totalling no more than CHF 100 000 per depositor are protected. Source:

http://www.swissbanking.org
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