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Empirical evidence

"Unambiguously, output declines in the
run-up to default on domestic debt are
typically significantly worse than for
external debt. As ..., the average
cumulative decline in output during the
three-year run-up to a domestic default
crisis is 8 percent. The output decline on
the year of the domestic debt crisis alone
is 4 percent; the comparable average decline
for the external debt events is 1.2
percent."

Reinhart and Rogoff (2011)
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Figure 1

Domestic Public Debt as a Share of Total Debt
Emerging market economies, 1900-2006

All countries

N\
(UATARRN Y]

-
Latin America  ~,

Asia

/

1900 1905 1950 1915 1920 1925 1930 1935 1940 1945 1950 1955 1966 1965 [970 1975 1980 1985 1990 1995 2000 2005

Reinhart and Rogoff (2011)



Empirical evidence

Why Do
Borrowin
C%ZTQ?QZE‘” Figure 1. Number of Defaults (1824-2004)
Debt Differ?

) 140
Yanling Guo
120 | © Syndicated bank loans
Motivation i
100 + m Sovereign bonds
o All
80 t
B0t
40 +-----mm
e | WO
0 a EE | |
Asia Western Eastern Africa Latin

Europe Europe America

Borensztein and Panizza (2009)



Model comparison

Why Do
Borrowing
Conditions for
Sovereign
Debt Differ?

Yanling Guo Eaton&Gersovitz  Calvo

Motivation




Model comparison

Why Do
Borrowing
Conditions for
Sovereign
Debt Differ?

Yanling Guo Eaton&Gersovitz  Calvo

Motivation Does tax cause dead-
weight loss?

No Yes




Model comparison

Why Do
Borrowing
Conditions for
Sovereign

Debt Differ?
Yanling Guo Eaton&Gersovitz  Calvo

Motivation Does tax cause dead- No Y
weight loss? =

And exclusion from the
Yes No

financial market?




Model comparison

Why Do
Borrowing
Conditions for
Sovereign

Debt Differ?
Yanling Guo Eaton&Gersovitz  Calvo

Motivation Does tax cause dead-

. N Ye
weight loss? ; -
And exclusion from the
: . Yes No
financial market?

Default cost depends No Yes

on defaulted amount?




Model comparison

Why Do
Borrowing
Conditions for
Sovereign

Debt Differ?

Yanling Guo Eaton&Gersovitz  Calvo
Motivation Dogs tax cause dead- No Yes

weight loss?

And exclusion from the

: . Yes No

financial market?

Default cost depends

No Yes

on defaulted amount?

Is domestic or external external® domestic*

debt modeled?

4




Models of default probability

Why Do
Borrowing
Conditions for
Sovereign
Debt Differ?

@ Eaton,Jonathan and Mark Gersovitz, "Debt with
Potential Repudiation: Theoretical and Empirical
Analysis", Review of Economic Studies, April 1981,48

Roviow (2), 289-309.

@ Aguiar, Mark and Gita Gopinath, "Defaultable debt,
interest rates and the current account", Journal of
International Economics, June 2006, 69 (1), 64-83.

@ Arellano, Cristina, "Default Risk and Income

Fluctuations in Emerging Economies", American
Economic Review, 2008, 98 (3), 690-712.

Yanling Guo




Models of default rate

Why Do
Borrowing
Conditions for

SSmEi @ Calvo, Guillermo A., "Servicing the Public Debt: The
Role of Expectations”, The American Economic
Review, 1988, 78(4), pp. 647-661.

Lterature @ Uribe, Martin, "A fiscal theory of sovereign risk",
Review Journal of Monetary Economics, November 2006, 53
(8), 1857-1875.

@ Schabert, Andreas, "Monetary policy under a fiscal
theory of sovereign default", Journal of Economic
Theory, 2010, 145 (2), 860-868.

@ Gennaioli, Nicola, Alberto Martin, and Stefano Rossi,

"Sovereign Default, Domestic Banks and Financial
Institutions”, SSRN eLibrary, 2010.

Yanling Guo




The general value function

Why Do
Borrowing
Conditions for
Sovereign
Debt Differ?

Yanling Guo

sup

V(¥t, Zt—1bt—1, Pr; @) =

{U(ct, gt) + BEV(Yir1, 2tbr, Prv1(0:); @)} 8.t

The Model br€Bt,01€04,9:€ G, Tt €T

Ct = Yr — X(11) = 1t + (1 = 01)zi—1br—1 — aby
(1 = 01)zi—1bt—1 + gt = 7t + by — p(6;) — Pt
Zy = inf[z : ZtEt[1 — 9t+1] = Rt]
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The Model

V(¥t, Z—1bt—1, Pr; @) =

sup
br€By,0:€[0,1],9:€ Gt

{U(ct, gr) + BEV(zibr, Pr1(61))}  s.t.

¢ =yt —x(rt) = (1 —a)(1 = 0)z—1 b1

+ (1 — )bt — gt — p(6:) — Pt
7t=1—01)2z_1bt_1 + gt — by + p(6;) + Pt
Zy = inf[z : ZtEt[1 = 0t+1] = R[]
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V' = max (Vd,V”>

The Model
V(zi1br1) = sup {U(ct, )+ BEV'(zibr)} st
bi€Bt, g€ Gy
c=Yyr—x(1t) — (1 —a)zi_1b—1 + (1 — a)br — g¢
Tt = Zt_1bt—1 + gt — by
zi =inflz: ZE{1 — 0111] = Ry
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The value of non-default
The Model

V(zi_1b—1) = sup  {U(c, gr) + BEV'(zby)} s.t.
thB[,thGt

=yt —X(1t) — (1 —)zi—1b—1 + (1 —a)br — g¢
Tt = Zt—1bt—1 + 9t — by
= inf[z : ZtE[[1 = 9[+1] = Rt]
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SR (U0 G0+ B [REV'(0) + (1 = W) EV (i 6)]} st
=Yyt —X(t) — (1 —a)(1 — 61)z—1bt—1 — gt — p(01)

The Model t=(1-00)z-1bt—1 + gt + p(04)

Sug {ET(Cf‘ gf) + 3 /:'E;ﬁ\[f(O) + (1 — /f)E{Va(ﬁ) } S.t.
gt€ Gy

C=Yyi—Xx(1t)— gt — P
Tt =0+ P
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{U(er, gt) + B |KEVI(0) + (1 — k)EV3(Brs1(6)) |} s.t.
ct=Yr—X(1t) — (1 —a)(1 = 0t)z—1b1—1 — gr — p(61)
S Tt = (1 —0t)Z1_1bt—1 + gt + p(6r)

The value of anarchy V&(p) =

sup {U(cr. gr) + 8 [nEtV’(O) r (- H)E,Va(ﬁ)}} s.t.
eten

Ct:yt_X(Tt)_gt_:B
=gt +p
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V(y:, (1 — a)zi—1bi—1, Pr) =

sup {U(cr, gr) + BEV Vi1, (1 — a)ztby, Pra1)} St
b:€Bt,0:<[0,1],g:€G:

Ct = Vit — (1 = a)(1 = Ht)Zt_1bt_1
s + (1= a)b— gi — pi — B
Z; = inf[z : Z[Et[" — 9f+1] = Rt]
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sup  {U(cr,Gr) + B [KEV (i1, 0) + (1 = WEVE; (verr. B)|}
0:€[0,1],9:€ G

c=yr— (1 —a)(1—0)zi_1b—1 — 9t — Pt

Model of the default

probability

Sug {—U(Cf gz) + 4 /fEfl]f(y” i O) aF (1 — /{)Efjfa71 (yf P ,5) } S.t.
gre Gy

—

Ct=Yt—0r— P
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sup  {U(cr, g1) + B |[KEV (Yir1,0) + (1 — ) EVE4 (Y141, P) |}
0:€[0,1],9:€G;

c=Yi— (1 —a)(1 —0t)Zi—1bt—1 — 9t — Pt

Model of the default V?(yt, 5) =

probability

%gﬂx%90+ﬂ%5V%Mm0%H1—@Evﬁﬂﬁﬂﬁ)}51
g€l

—

Ct=Yt—0t— P
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Yanling Guo sup {U(Ct, gt) aF 5 {nEtVf(qu s 0) aF (1 — H)E[Vta_H (yt+1 9 ﬁ):| }
0:€[0,1],9:€ G

c=yr— (1 —a)(1 =01)zi—1bt—1 — gt — pr
Va(y-,P) = U((y- — 92 — P),97)
+ 8 [KE:V! (741, 0) + (1 = K)E- V2L (vr41, )|

The effect of

Model of the default
probability

ovd

00,

if oo =1 then 8; = 0

otherwise 0; =1 given default decision

Examples

=Ui(c, g1) * (1 — @)zi—1bi—1 =

Conclusion
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c=Yi— (1 —a)(1 —6t)Zi—1bt—1 — 9t — Pt
Va(y-,p) = U((y- — 97 — P), 92)
~p {/"E'jﬂ(yyfﬂ-o) (1 ’*')Erv\iiq(%f«ﬁ)}

Model of the default
probability

FOC over 6;:

ova

—— =Us(c, 91) * (1 — ) Zi—1b—1 =
00;

if a =1 then 6; =0

otherwise 0; =1 given default decision
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sup {U(cr, 91) + B [KEV!(1141,0) + (1 = K)EVE, 1 (11, P)]} s

gr€Gy
Ct=Yi— 9t — Pt
Va(y-,P) =U((y- — 92 — P),92)
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The value of full default is independent from a
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sup {U(cr, g1) + B [REV'(ye1,0) + (1 = K)EVE4 (a1, B)|} s

g€ Gt
Ct=Yt— 0t — Pt
Va(y-,P) =U((y- — 92 — P),92)
B {HETV "Yrs1,0) + (1 = K)E-V2 (Ve ﬁ)}

Conclusion
The value of full default is independent from « J
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faning Guo sup  {U(c, gr) + BEVI(1 — a)ziby)}  s.t.
b;L,Bx,gyf,GJ

Ct =Vt — (1 = (l)Z;,1bf,1 aF (1 = (l)bf — Ot
Zt = inf[Z : Z[(1 )\[) = Fl)[]

More compact:

Model of the default

probability V”((‘] — O[)Zt_1 bt—1 ) -

U((ye — (1 = a)zt—1b—1 + (1 — a)b — 97), 97)
L BEV(1 = a)zibf) s.t.
Zt = inf[z Z 21(1 — )\[) = Rt]
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. Forany 0 < ay < ap < 1 and any given outstanding amount
of debt z;_1b;_1 > 0, we have that
V(1 —a1)zt1bt—1) < V(1 — a2)zt-1bt1)-

Model of the default
probability

Compare V9 with V" we conclude that the default probability
At = Pr(V¢ , > V7 ) decreases with increasing .
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Forany 0 < a1 < ano < 1 and any given outstanding amount
of debt z;_1b;_1 > 0, we have that
v\\\fn((1 = (l1)Zf,1b[,1) < rVn((‘l = (12)21‘,1[)[,1).

Model of the default ConCIUSIOH

Compare V9 with V" we conclude that the default probability
At = Pr(V¢, , > V7,) decreases with increasing a.
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The effect of
a

Model of the default
probability

Examples

Conclusion

The proof

V(1 — ap)zi—1bt—1)

=U((y: — (1 — az)z—1b—1 + (1 — a2)b3; — 93;), 9%;)

+ BEV((1 — az)ze:b3,)
>U((yr — (1 — a2)zi—1b—1 + (1 - 042)

1_

+ BEVI (1 — ap)z ((1 — ap) -

Uyt — (1 —a1)zi_1b—1 + (1 — a4 )b“ =

+ BEV((1 — aq)z,b],)
=V"((1 — a1)z—1bi—1)

1b1t g1, 9ty)

(e2] Qi p
b ) ——b
11) 1 — as 1t)

gw)’ gir)
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Model of the default
rate

The Calvo type model

the two-period case:

V(z0bo) = sup  {U(c1,091)} s.t
01€[0,1],91 € Gy

C1 = Y1 —X(T1) = (1 —a)(1 —91)Zobo — 01 —p(91)
7 = (1 —01)Zobo + g1 + p(61)

and
2y = inf[z : ZoE0[1 = 01] = Ro]

WT1 (C1 g1) * (X1(T1 )(Zobo p1(()1)) } (1 (\)Zobo p1((/1)) =0
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Ti.v’v(Zon) = Sup {—”(C1g1)}> s. 1.
61€[0,1],91€Gi

Ci = W X(T1) (1 (\)(1 ()1)Zobo g1 p(()q)
T = (1 — 04 )Zobo + 01 + p((/1)

and
Zy = inf[z : ZoEo[1 — 91] = Ro]

Model of the default
rate

FOC over 64:

Ui(er, g1) * (x1(m1)(20b0 — p1(61)) + (1 — ) z0bo — p1(61)) =0
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x"(r) >0 and p”(0) > 0, then 9~ < 0.
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From the FOC we have:

The effect of f= X/(TT)(ZObO - /3/(("1)) L (1 - (‘)ZObO - /3/(("1) -0
:\g?edel of the default of , / , / ) )

59 = X (1)(20b0 — p'(61))" — x'(11)p"(61) — p"(61) <O

of
Examples (7 — ,Zobo <0=

Oa

do of /0

__01/0a 0

do of/90

Conclusion



The two-period case

Why Do
Borrowing
Conditions for . . - .
Sovereign In a two-period model, given Uy(c, g) > 0, X' (™) = 0 with
Debt Pifer? ™ < oo denoting the deadweight loss minimizing tax rate,

7 <

Yanling Guo X”(/') ~ 0 and ’o”((/) > 0, then % < 0.

2.
From the FOC we have:

f=x'(1)(20b0 — p'(61)) + (1 — @)20bp — p'(61) =0

fe!

:g?:el of the default 8f " , 2 , " ”
78 = % (m)(20bo — p'(61))" = X'(m1)p"(61) — p"(61) <O
f
Examples i = —2pby < 0=
Ja
do of |0c
-7 0
da _ _ofjo0 *

Conclusion
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Consider the value function for the infinite-horizon model:

'(Vt, Z2t—1bt—1; ) = sup {U(ct, 9t) + BEV (i1, 2tbri )} 8.t
bt€B;,0:€[0,1],9:€ Gt

Ct Vi — X(T[) = (1 7(\)(1 — 0t)z;_1bi_1 + (1 — a)b; — g 7[)(()1)

Model of the default

e 7t = (1 —0t)2t_1b—_1 + gt — bt + p(6;)
Z; = inf[Z : ZzEt“ — 0 1] = R[}

FOC over 6;:

Uy (ct, 9t) * (X1 (7t)(Zt—1bt—1 — p1(01)) + (1 — @)Ze—1bt—1 — p1(6¢)) =0
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&
Consider the value function for the infinite-horizon model:
- V(yt, z—1bt—1; ) = sup {U(ct, gt) + BEV (Y141, 2tbri )} s.t.
@ br€By,0¢€[0,1],9:€ Gy
e ct=yt—x(mt) — (1 —a)(1 = 01)zt_1bt_1 + (1 — )bt — gr — p(04
rete Tt = (1—0t)z_1b—1 + gt — bt + p(61)

zi=inflz: z:E[1 — 0r11] = Ri]

Examples

FOC over 6;:

Uy (ct, gt) * (x4 (1) (zt—1bt—1 — p1(61)) + (1 — @)zt—1bt—1 — p1(61)) =0

Conclusion
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EZebtii=g @ the share of public debt directly owned by residents

g @ plus the share of public debt owned by foreign
institutions of which the residents are stakeholders in
form of

o share holders
o creditors
e employees
@ this share will be weighted by the intensity of the
stakeholding

@ net of the share of public debt owned by domestic
institutions of which the foreigners are stakeholders
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e plus the share of public debt owned by foreigners who
' can influence the political career of the decision maker
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this share will also be weighted by the possibility of the
impact

« is the so composed share at the time point of debt
repayment

The value of « is positively related to the capital availability
in the domestic economy and in the economies with tight
economic and/or political links to it if the government bond
can be traded freely among the investors.
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Example (Calvo extended)

V(zb)

= sup {U(y —7—x(7)+ (1 -0)zb,g)}
0€[0,1],g€{g},7TER

sup {y—7—x(7)+a(1 —0)zb} s.t.
0€l0,1],7eR

(1-60)zb+g=7—p(f) =7 —wbzb

z=inflz: (1 —0)z=R]
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Yanling Guo X(O) = X/(O) = 0
X'(r)>0 Vr
TIme 4 (T) = Tﬂrpoo z (T)
zb+g—T1
= """ 7
(1 —w)zb
w—(1-a) w—(1-a)
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Insert 0:

-rigR{X(T) — ﬁr} = X(mx) =
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(1) 7 (a1 = 1) = 3+ RbT
(2) 5 (a2 < 1) = g + RLJ
(8) 5 (ag < 1) = g + ALY
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c=y—1—x(r)+aRb
=y+Rb—g—(1—a)Rb—x(g+ Rb— R'b)

oc

55 =R —(1-a)R+x(g+Rb—Rb)R ~R)>0

Also ¢? =y + R'b — g — Rb — x(g + Rb — R'b) strictly
increases with rising b resulting from a higher «.
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c=y—7—x(7)+aRb
=y+Rb-g—(1—-a)Rb—x(g+ Rb— R'b)

FOC:

g—z =R —(1-a)R+X(g+Rb— Rb)R —R)>0

Also ¢? =y + R'b — g — Rb — x(g + Rb — R'b) strictly
increases with rising b resulting from a higher «.
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c=y—71—x(7)+aRb
=y+Rb-g—(1—-a)Rb—x(g+ Rb— R'b)

% _ R —(1—a)R+X(g+Rb— RB)(R —R) >0
C

Domestic tax payers only:

Also ¢? = y + R'b — g — Rb — x(g + Rb — R'b) strictly
increases with rising b resulting from a higher «.
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Example (Eaton&Gersovitz extended)

ct=Yye— (1 —a)(1 —01)z—1bt—1 + (1 — )by

max E; li BT U(e, — PT)]
T=t

0:€[0,1]

21(1 = )\t) = Rt

The Eaton-Gersovitz
Model
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Vz‘D =E [i BT_YU(yT - P‘r)]

T=t

Yanling Guo

/ﬁ((‘] 7(1)21 1bf 1)
:Sgp U(yj = (1 *(I)ZT 1bf 1+ (1 *(\)b[) + ;E[[\\]f+1((1 7(\)th1)]

The Eaton-Gersovitz
Model
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oC

> 57Uy — P

T=t

D
Vi = E;

The value of non-default

Vﬁ(“ = Oz)Zt_1 bt_1 )
=<l U(ye — (1 = a)zi-1be1 + (1 = @)by) + BEVE (1 — @)ziby)]

The Eaton-Gersovitz
Model
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Vﬁ(“ —a1)Zi_1bt_4)
=U(yt — (1 — a1)z—1bi—1 + (1 — a1)biy) + BEVer1 (1 — 1) Zi7b7y)]
1—« 1-—
2U(yr— (1 —a1)zi—q1b—1 + (1 — a1)ﬁb&) + BE[Via ((1 = 0‘1)Zz*tﬁt§r)
22Uyt — (1 — o)zt 1bt1 + (1 — a)b3y) + BE[Vii1((1 — a2)23:b5,)]
=Vi((1 - a2)z—_1bt_1)

Maasleei  \; is decreasing with rising o.

Model
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Let0 <oy < ap < 1:
Yanling Guo

V(1 = a1)zi1br1)
7U(yf — (1 — r\1)Z, 1b1 1+ (1 — ”1)b1:'t) T ;fEf[k‘,'[ 1((1 — (lw)Zw‘"th)]

. 1—ap,, o L1 —an |
>U(yr — (1 — aq)zi—1br—q + (1 f‘1)1 (‘Zbéf) BE(Vi1((1 (‘W)Zé[#bﬂ)
— o — o

Uyt — (1 —ag)zi—1br—1 + (1 — a2)bs;) + BE(Vi1((1 — a2)25;b5;)]
=VR((1 - a2)z_1br_1)

=
Wl )\ is decreasing with rising . J

Model
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Summary

Why Do
Cf:g;gggggfor @ cet. par. a higher « lowers the default propensity of the
Rt borrowing government and hence the risk premium it
Yanling Guo haS tO pay

@ « represents to how much extent the (ultimate) lenders’
wealth position is considered by the borrowing
government.

@ equivalently, a can be viewed as the congruence
between the wealth position of the ultimate lenders and
the domestic private wealth or the aggregate wealth of
the voters.

@ « lies in the interval [0, 1] and its exact value is
positively related to the capital availability in the
borrowing economy and in the economies economically
or politically closely linked to it.

Conclusion



