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Motivation

@ Empirics

o Private sector external borrowing: severe decline in default/post-default
restructuring vs. mild decline in preemptive restructuring

e Output dynamics: severe decline in default/post-default restructuring
vs. mild decline in preemptive restructuring
@ Theory

o Private sector external borrowing: Theory on default/post-default
restructuring (Kaas, Mellert and Scholl 2020) vs. No on preemptive

restructuring

o Output dynamics: Theory on default/post-default restructuring
(Mendoza and Yue 2012) vs. No on preemptive restructuring

@ Question — How to fill a gap between theory and data?
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-
What We Do in This Paper

@ Empirics
e Data on private sector borrowing from sovereigns' chair creditors
o New stylized facts

@ Theory

e Sovereign debt model with preemptive and post-default restructurings,
private sector borrowing and endogenous output

e Role of creditor chairs lending to both sovereign government and
private sector

o Role of sovereign default/restructuring on private sector borrowing and
output dynamics

@ Quantitative analysis
@ Replication of five stylized facts
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-
Data: Debt Restructurings and Creditor Chairs

@ Sovereign debt restructurings — Asonuma and Trebesch (2016)
e 197 sovereign debt restructurings with private creditors in 1975-2020
o Post-default restructurings: 116 episodes

o Preemptive restructurings: 81 episodes

@ Creditor chairs in sovereign debt restructurings — Asonuma and Joo
(2020)

e 197 sovereign debt restructurings with private creditors in 1975-2020

o Creditor chairs (institutions, nationality)
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Data: Private Sector Borrowing

@ BIS bank cross-border positions

o Geographic locations (country-level)

e 75 sovereign debtors experiencing debt restructurings.
@ Private sector borrowing (stock and flow of liabilities)

e From sovereign's creditor chair countries

o From rest of the world
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Data: Private Sector Borrowing

Table 1: Private Sector Liability from Sovereigns’ Creditor Chair Countries

A. Panel dataset in 1977-2021

Total Mean Median  Std.Dev

Country coverage 71
Country-creditor chair pairs (episodes) 116

Flow (Percent of GDP) 5,054  0.8% 0.1% 3.8%
Stock (Percent of GDP) 5,014 12.3% 6.9% 16.1%
Stock (Percent of total liabilities) 5350 28.0% 25.7% 23.5%
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-
Stylized Facts

o Stylized Fact 1: Private sector borrows from sovereigns’ creditor
chair countries prior to, during, and after sovereign debt
restructurings.

Table 1: Private Sector Liability from Sovereigns’ Creditor Chair Countries

B. Sovereign Debt Restructurings in 1975-2020

Observation Mean Observation Mean Observation Mean
Restructuring Episodes 197
Pre-Restructuring Duration 3.2

Pre-restructuring periods  Restructuring periods  Post-restructuring periods

Flow (percent of GDP)!/ 11 1.4 111 08 111 08
Stock (percent of GDP)!/ 111 12.0 111 14.5 111 15.7
Stock (percent of total liabilities)!/ 121 33.0 121 31.8 121 31.9
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-
Stylized Facts

@ Stylized Fact 2: Countries which experience a preemptive
(post-default) restructuring had high (low) private sector borrowing
from sovereigns’ creditor chair countries.

Figure: Private Sector Liability to Creditor Chair Countries in Pre-restructuring Period

(i) Stock (% of GDP) (i) Flow (% of GDP)
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-
Stylized Facts

@ Stylized Fact 3: Private sector borrowing from creditor chair countries declines
sharply and recovers gradually in post-default restructurings.

@ Stylized Fact 4: Private sector borrowing from creditor chair countries declines
mildly in preemptive restructurings.

Figure: Private Sector Liability (Flow) to Creditor Chair Countries (% of GDP)

(i) Post-default restructurings (ii) Preemptive restructurings
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-
Stylized Facts

o Stylized Fact 5: GDP declines severely in post-default restructurings
while mildly in preemptive restructurings.

Figure: Cumulative change in GDP from pre-restructuring year (%)

(i) Post-default restructurings (ii) Preemptive restructurings
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-
Stylized Facts

@ Stylized Fact 1: Private sector also borrows from sovereigns’ creditor
chair countries prior to and during restructurings.

o Stylized Fact 2: Countries which experience a preemptive
(post-default) restructuring had high (low) private sector borrowing
from sovereigns’ creditor chair countries.

o Stylized Fact 3: Private sector borrowing from creditor chair
countries declines sharply in post-default restructurings.

@ Stylized Fact 4: Private sector borrowing from creditor chair
countries declines mildly in preemptive restructurings.

o Stylized Fact 5: GDP declines severely in post-default restructurings
while mildly in preemptive restructurings.
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Main Questions

@ Why output dynamics differ between preemptive and post-default
restructurings?

@ Why private sector borrowing differs between preemptive and
post-default restructurings?
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Literature Review

@ Private sector borrowing and sovereign borrowing

e Bocola (2016), Arellano, Bai and Bocola, (2024), Aguilar, Amador and
Gopinath (2009), Artes and Hale (2008), Kaas, Mellert, and Scholl
(2020)

e Ours: Different patterns of private sector external borrowing
@ Output decline in sovereign default

o Mendoza and Yue (2012), Sosa-Padilla (2017), Gordon and
Guerron-Quintana (2018)

@ Ours: Output decline due to private sector borrowing
o Different types of sovereign defaults/restructurings

o Arellano et al. (2023), Hatchondo et al. (2014), Asonuma and
Trebesch (2016),

o Ours: Different pattern of output and private sector borrowing
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|
Main Theoretical Findings (Preliminary)

@ Preemptive restructurings
o Ex ante choice (prior to current TFP realization)
o High likelihood of settlement and high expected recovery rates
o Foreign creditor’s net worth decreases mildly

e Moderate decline in private sector borrowing and moderate decline in
output

o Quick settlement (no delays)

@ Defaults / Post-default restructurings

Ex post choice (after current TFP realization)

Low likelihood of settlement (delays) and low expected recovery rates

Foreign creditor’s net worth decreases sharply

e Severe decline in private sector borrowing and severe decline in output

Long delays in settlement
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Model:

General Features

@ Sovereign debt in a dynamic small open economy model:

Endogenous ex ante choice of preemptive option and passing it
Endogenous ex post sovereign's choice of default and repayment

Endogenous choice of settlement and delays conditional on preemptive
option and default

Endogenous lending choice of foreign creditor to sovereign government
and private sector

Endogenous ex post firm's choice of default and repayment

Endogenous production with labor and two types of intermediate goods
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Model: General Features

@ A risk averse sovereign debtor, a household, final goods and
intermediate goods firms, and a risk-averse foreign creditor

@ A stochastic TFP shock a;

@ Credit record h; : indicating status of sovereign market access
@ Sovereign and firm borrowing from the foreign creditor

@ Corporate bonds to finance intermediate goods

@ Incomplete capital market: one-period zero-coupon bonds

@ One-side commitment

@ Two types of debt renegotiations:
o Preemptive - multi-round before TFP realization

o Post-default - multi-round after TFP realization
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-
Timing of the Model

Productivity a¢ Productivity a; |

Preemptive renegotiation
- Partial market access
- Household & Firm 1
- Government |
1

I
Sovereign debt | Default / Post-default renegotiation
- No market access
Corporate debt I - Household & Firm
1 - Government
1
I

Pass preemptive choice

Repay debt in full
- Full market access |
- Household & Firm 1
|

Period t - Government |

Period t+1

|
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N
Model: Household’'s Problem

@ Household maximization problem

oo
max Ep Z Btu(ct, Lt)
ct,Lt —0
sit. e =wl, +7nf + 7"+ T, (1)
@ Optimality condition of household
Ul(Cn Lt)
AL Tt 2
uc(ce, Lt) i @)
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Model: Final Goods Producer’'s Problem

o Final goods producer’s production function
ye = ae(M(m¢, m))™¥ (LE)* (k)
1
M(m{, my) = IX(m{ )" + (1 — X)(my)")]
e Final goods producer’s profit maximization problem:

max (b, b, 0,30) = ae(M(md, mi)) M (L)L (R)° — el — pffm?
mg,mg Ly

s.t. g (brya, bLyq, b, ac)bl ) = pim;

o k is numeraire (Mendoza and Yue 2012)

* ok f
—p;m; — by

)

e Issue foreign corporate bonds btf+1 to finance foreign intermediate

goods
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Model: Final Goods Producer’'s Problem

o “Capacity to repay” default on corporate bonds
o Repay when 7f(b;, bf, h,a;) >0
o Default when ﬂ{(bt, b{, ht7 at) <0

e Corporate (final goods producer) default choice

CD(by, bf, hy) = {a; € A: wf(bs, bf, he, a;) < 0}
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Model: Final Goods Producer’'s Problem

@ Optimality conditions

amae (k) (M(m{, my)) (L) (1 = A)(mg)* ™ = p; - (6)

ama (k) (M(mé, mg)) (L) A(m )~ = i (7)

arar (k)™ (M(m, mg)) ™ (L) = we (8)
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Model: Intermediate Goods Producer’'s Problem

@ Intermediate goods producer’s production function
d
mg = A(LY")? (9)
@ Intermediate goods producer’s profit maximization problem:

max]" = A(L)" — we L’ (10)
t

@ The optimality condition

YA(LT) ™ = we (11)
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Equilibrium in Factor Markets and Production

ama (k) (M(m¢, my))* (L) (1 = A)(mp)* ™t = p; (6)

amar(k)™ (M(mf, my))* M= H (L)Y A(mg )~ = pff (7)
arag (k)™ (M(m, mg)) (L) = wy (8)
YALDY T = we (11)

L1t =1, (12)

ALY = m{ (9)
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-
Model: Sovereign's Problem - Ex Ante

@ Ex ante value of sovereign
VEXANTE (b, bf,0,2,—1) = max[VFRE (be, b, 0, 2¢_1), VNON-PRE (b, bf.0,2.-1)] (13)
@ Ex ante value of taking a preemptive restructuring

VPRE (b, bf,0,a11) = max [ fuee L)+ BV(be b 1.1 an)ldiarlae)

cesmd ,m¥ LE LD Ly b

sit. o= ar(M(m{, mp)) o (L])>e (k)
" (ber1, brf+17 0, af)b{+1 =pim;
7l (be, bf,0,2:) > 0
L7+ L =L,
ALY = m{ (14)
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-
Model: Sovereign's Problem - Ex Ante

@ Ex ante value of sovereign

vNONf"RE(bt,b{,o,at_l)z/V(bt,b{,o,at)du(aqat_l) (15)
A

@ Sovereign's preemptive restructuring choice

PRE(bt, bf,0) = {ar_1 € A: VPRE(by, bf,0,a,_1) > VNON-PRE(p, bf 0,2, 1)} (16)
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Model: Sovereign's Problem - Ex Post

@ Ex post value of sovereign
V(b b, 0,a;) = max[VR (b, b, 0, a;), VP (by, b, 0, a;)] (17)

@ Ex post value of repayment

\/R(bt7 b:, 07 at) = max U(Ct, I_t) + ,6/ V(bt+1, b{+17 07 at+1)du(at+1\at:
A

ce,md ,m¥ LE LT Ly b

sit. o= ar(M(m{, mp))om (L) (k)™
" (bet1, bf11,0,ae)bL, 1 = pf m;
wf (be, bf,0,2:) > 0
L +1f =1,
ALY = m{ (18)
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Model: Sovereign's Problem - Ex Post

@ Ex post value of default/post-default restructuring:

VD(bn b{v 0,at) = max u(ce, Lt)

ce;mdm¥ LELm Ly bf

+8 / V((L+ )b, b1, 2, acen)dp(acs]ac) (19)
A

sit. ¢ = a(M(m?, m}))™™(LE)* (k)™
qf(bt+1~, b{+17 0, at)blfntl = pfmf
7' (br, b},0,a;) > 0
L+ L =1,
ALY = mf (20)

@ Sovereign default/post-default restructuring choice

D(b:, bf,0) = {a; € A: VP(by, bf,0,a:) > VF(by, b, 0,a:)}
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-
Model: Foreign creditor - Ex Ante

@ Ex ante value of foreign creditor

v EXANTE (b, bf.0,a¢1) = 1pge V*PRE (by, b, 0, 2¢-1)

+ (1 — 1pge) V- NON-PRE(b, bf,0, 2, 1) (22)
@ Ex ante value of taking a preemptive restructuring

Vv PRE(bt,bt,O ar—1) max /[U <) BV*(bt,th, 1, ar)ldp(at]ac—1)

29 t+1
¢t —q' (b1, b}1,0,2,1)b7f, = W* — bif (23)
@ Prices of corporate bonds
(Ct+1)
" (bes1,bly1,0,21) = 5 o) [Lnon— cor_Derldit(at]ac—1) (24)
t

@ Ex ante value of passing preemptive restructuring

yNon—PRE (b bf 0,8, 1) = /v*(bt,b{,1,at)du(at|at,1) (25)
A
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-
Model: Foreign creditor - Ex Post

@ Ex post value of foreign creditor

V* (b, b, 0, at) = Lyon—per VR (bt bE,0,at) + (1 — Inon—per) V*P(be, bf,0,a:)  (26)

@ Ex post value when the sovereign repays
V*R(b, bf,0,a) =  max Loule)+87 / (bes1, bly1,0,ae1)dp(aes1lar)
bt sbiy
s.t.
¢ — q(bes1, bif1,0,ae)ber1 + qf (bes, bif1,0, a0 )bify = W* — by — bif 27)
@ Prices of sovereign bonds

v (1)
v'(cf)

f
+ (1= Inon—per)a(bera, bly1, ac1) | dia(aesala) (28)

f f
q(bti1, bpy1,0,a¢) = /A B* [lNon—Def (lNon—Pre + (1 = Inon—Pre)¥(bt+1, beyqs 3t+1))
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-
Model: Foreign creditor - Ex Post

@ Prices of corporate bonds

LU (ef) ,
q'(be11,bf,1,0,a:) = / B ,7ttl[lNonfCor,Def]dP‘(atJrl|at) (24')
A v'(cf)

@ Ex post value when the sovereign default
V*P (b, bf,0,a:) = max v(cr) + B / “((1+ r*)be, 11,2, ac1)dp(ar1ar)

o brf

sit. ¢f —q' (beer, b,1,0,a0)bily = W* — by (29)
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Model: Renegotiation Problem

@ Preemptive vs. post-default renegotiations
e Symmetric in bargaining game and power
e Timing: Prior to vs. after TFP realization
e Sovereign's outside options: Non-preemptive option vs. permanent
autarky
o Creditors’ outside options: Ex ante expected return vs. zero recovery
rates
@ Strategies of the proposer i and the other party j (for i,j = B, L)
depending on state, current offer and types of debt renegotiations:
o Post-default renegotiations

0i ={1 (propose)} & 0;={1 (accept)}
0; ={0 (pass)} & 0, ={0 (reject)}
o Preemptive renegotiations
0i ={1 (propose)} & 0;={1 (accept)}
0i={0 (pass)} & 0;={0 (reject)}
0i={-1 (quit)} & 0;={-1 (quit)}
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-
Model: Preemptive Debt Renegotiation

@ Case when the borrower B is the proposer
o If B proposes and the proposal is accepted,

VRO bf 1, 2i-3) = max | [ufce L)
t Ja

+8 / V(beor, b, 0. a0)dpaelae)  (26)
A

s.t. (8) (9) (10) and
T = 68 by (16a)
VPRO(be, b, 1,2,_1) > VNON=PRE(b. b 0,2, 1) (27)

VACT (b bf 1,8 1) = max /[v i) + BV*(bes1, bif1,0,a0)|dpa(ae]ac—1)
[ t+1

sit. ¢f — q(bey1, b1, 1, a0 ber1 — f (beg1, bl e, 1, ae)bify = W*—6Bb, — biF (28)
VAT (b, bl 1, 8p-1) > V*Non=PRE (b, bf 0,2, 1) (29)
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-
Model: Preemptive Debt Renegotiation

@ If B passes,

VASS(bi, b L) = max /[u o, t)+ﬁ/\l!(bt, b1, 1, a)]dp(arlac_1) (30)
t

ge.kZ, 1,

s.t. (8) (9) (10) and
VPASS (b, bl 1,2, 1) > VNON=PRE(b bf 0 4 1)

v* REJ(bt,bt,l ar—1) = max /[v(ct +,8V*(bt,bt+1,1,at)]dp(at|at,1)

ot bl
sit. ¢ —q (b1, by, 1,20 ) b7, = W* — b;f
VREI (py bf 1, a0_1) > V*Nen—PRE (b, bf 0 2, 1)
@ If B quits,
VOUIT (b, bf 1, ac_1) = VNON-PRE (b, bf 0, 2, 1)

VERUIT (b bf 1,2, 1) = vV NON-PRE(b bf 0,3, _1)
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Model: Preemptive Debt Renegotiation

@ Equilibrium
5?* = argmaXVPRO(bt, b{7 Lar-1)

s.t. VPRO(b. bl 1,2, 1) > VPAS (b, b, 1, 2,_1)

VACT (b bE a; 1) > V*RE (b, b 2, 1) (35)
@ If both parties reach an agreement,
WB(b,, bf,1,a:1) = VPRO(by, b, 1,2:1)
WB* (b, bf 1,8, 1) = VAT (b, bl 1,8, 1) (36)
@ Otherwise,
WB(b,, bl 1,a,_1) = VPAS (b, bf 1, 2,_1)
WB* (b, bf 1,8, 1) = V*FE/ (b, bT )1, 8: 1) (36a)
or
WB(b,, bl 1,8, 1) = VOUT (b, bf, 1,2, 1)
WB* (b, bf,1,a,_1) = V*RES-PRE(p, bf 1 a8, 4) (36b)
March 26, 2024 35/51
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-
Model: Preemptive Debt Renegotiation

@ Settlement set for preemptive renegotiation

B Fqy_ J a—1€A:VPRO(b bf 1 a,_1) > VPASS(by, b, 1,a01)
R (bfv btv 1) - { V*ACT(bt, b{? 17 at—l) 2 V*REJ(bt, b{, l,at—l) (37)
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-
Quantitative Analysis

@ TFP process -AR(1) process:

log(a:) = plog(as—1) + €,
@ Household utility function - CRRA:

(et /3*’// 1=
(ce, le) = 1ty )
l1—o0o
Parameter Value Source
Int. goods share in gross output of final goods — am = 0.43 Argentina’s national accounts
Capital share in gross output of final goods a, =0.17 Standard capital share in GDP (0.3)
Labor share in gross output of final goods a; =04 Standard labor share in GDP (0.7)
Labor share in GDP of int. goods v=0.7 Standard labor share in GDP (0.7)
Coefficient of relative risk aversion o=2 Standard RBC value
Risk-free interest rate r* =0.01 Standard RBC value
Bargaining power 6 =0.975 Asonuma and Joo (2020) -Argentina 2001-05
Curvature parameter of labor supply w = 1.455 Frisch wage elasticity (2.2)
Armington weight of domestic inputs A =0.62 Regression estimate
Armington curvature parameter ©=0.65 Regression estimate
Dixit-Stiglitz curvature parameter v =0.59 Gopinath and Neiman (2010)
Autocorrelation of TFP shocks pe = 0.95 Estimated
Standard deviation of TFP innovations oe = 0.017 Estimated
Intermediate goods TFP coefficient A=0.31 Estimated
Subjective discount factor 5 =0.88 Estimated
TFP semi-elasticity of exogenous capital flows &= —-0.67 Estimated
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Quantitative Analysis - Steady-state Distribution

@ Debtor's choice between preemptive and non-preemptive and between
repayment and default

o Preemptive - when debt is high
o Default - when debt is high and current TFP is low

(a) Choice for Preemptive Restructuring

(b) Choice for Default and Repayment
(ex-ante: lagged TFP)

(ex post: current TFP)

Non-preemptiv Repayment

Debt/mean GDP
Debt/mean GDP

Default
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-
Quantitative Analysis - Steady-state Distribution

@ Debtor's choice among preemptive, default and repayment
o Replication of Asonuma and Trebesch (2016)

(c) Choice for Preemptive Choice,
Default and Repayment)

Repayment

Preemptive

Debt/mean GDP

Default
-0.1 -0.05 0 0.05 0.1
TFP

Asonuma, Joo & Sevinc [Output Dynamics &Private Sector Borrowing March 26, 2024 39/51



-
Quantitative Analysis - Steady-state Distribution

@ Debtor’s choice between preemptive and non-preemptive and between
repayment and default

(a) Choice for Preemptive Restructuring (b) Choice for Default and Repayment
(ex-ante: mean lagged TFP) (ex post: mean current TFP)

Repayment

Non-proempive

Sovereign debt/mean TFP
Sovereign debt/mean TFP

]
]

Default
0 0.005 0.01 0.015 0.02 0 0.005 0.01

0015 0.02
Corporate bond/mean TFP

Corporate bond/mean TFP
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-
Quantitative Analysis - Steady-state Distribution

@ Debtor’s choice between preemptive and non-preemptive and between
repayment and default

(b) Choice for Default and Repayment
(ex post: mean current TFP)

Repayment

Preemptive

Sovereign debt/mean TFP

Default
0 0.005 0.01 0.015 0.02

Corporate bond/mean TFP
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Quantitative Analysis - Steady-state Distribution

@ Private sector borrowing choice

(a) Corporate borrowing under preemptive (b) Corporate borrowing under default

°
n

°
@

Sovereign debt/mean TFP
°

Sovereign debt/mean TFP

°
o
&

0 0.05 0.1 0.15 0 0.005

0.25 0018 .
0016
0014
" 0012

' 0.01 ’
0.008

0.006 |

y 0.004 y

0.002
0 0 0
02 0.25

0.01

0.015 0.02

Corporate bond/mean TFP Corporate bond/mean TFP
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Quantitative Analysis

@ Private sector borrowing dynamics

(a) Post-default — Argentina (b) Preemptive — Uruguay
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Quantitative Analysis

o Output dynamics

(a) Post-default — Argentina
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Conclusion

o New data and stylized facts on private sector borrowing, output
dynamics during sovereign debt restructurings.
@ New theoretical explanation on private sector borrowing and output
dynamics during sovereign debt restructurings
o Role of sovereign default/restructuring on private sector borrowing and
output dynamics

@ Quantitative analysis of model rationalizes the stylized facts
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Model: Final Goods Producer's Problem under Corporate
Defaults

@ Final goods producer’s production function under corporate default
e = ad(M"P(md)) m(LE) (k) (3)

1
MP(m) = [\(mf)"]» (4)
@ Final goods producer’s production function under corporate default

max | 7P (be, bE,0, ac) = ar(M™P(m)) M (LDt (k) — w, L] — p"m¢
me,me Lt
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Model: Sovereign's Problem - Ex Post

@ Ex post value of sovereign
V(bt7 b{: 07 af) = maX[VR(bh btfv 07 af)7 VD’CD(bfv btf7 07 af)] (17’)

@ Ex post value of repayment

VR(be, bE,0, 2¢) = max u(ee, Le) + 8 / V(bes1, bl 1,0, ap1)dp(aes1|ar
A

ceomd ,m¥ UL L Le bY by

st o= a(M(md, )M (LE)™ (k)

qf(bt+17 btf+17 0, af)b{+1 = p; m;

LM 1f =1,
A(LP)Y = m{ (18)
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Model: Sovereign's Problem - Ex Post

@ Ex post value of default/post-default restructuring:

VO(be, b,0,2) =  max u(ct,Lt)+,@/V((1+r*)bt,b{+1,2,at+1)du(at+1|at)
A

ce,mg LE,LP Ly

sit. ¢ = ar(MPP(md))*™ (LDt (k)

"+ h =1,
A(LTY = m{ (207
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-
Model: Post-default Renegotiation

@ Case when the borrower B is the proposer
o If B proposes and the proposal is accepted,

VPRO(bt, b{? 2,a;) = mTax u(ce, It)
+5/ V(bt+1a b{a0,3t+1)dﬂ(3t+1‘at) (38)
A

s.t. (8b), (9b), (10b) and
Te=alb (8b)

V*ACT (b, bf,2,a,) = —aB b, (39)
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|
Model: Post-default Renegotiation (cont.)

o If B passes,

VPASS (b, b, 2,a,) = max u(ce, )
+8 / V((L+ r*)be, B, 2, agen)dpi(acsala)  (40)
A

s.t. (8b), (9b), (10b)

1
V*REJ (b, bf,2,2,) = e / T*((1 4 r*)be, bF, 2, a0 11)dpu(acs1]a:) (41)
A

Asonuma, Joo & Sevinc [Output Dynamics &Private Sector Borrowing March 26, 2024 50/51



|
Model: Post-default Renegotiation (cont.)

@ Equilibrium
af* = argmaxVFPRO(b,, bt 2, a;)
s.it. VPRO(b, bf,2,a,) > VA5 (b, bl 2, ay)

V*ACT (b, bE, 2, 2,) > V*FRE (b, b, 2, a¢) (42)
@ If both parties reach an agreement,

FB(be, bf,2,a:) = VPRO(by, bf,2, ay)

8% (by, bf,2,a,) = VAT (by, bL, 2, ay) (43)
@ Otherwise,

FB(be, bf,2,a:) = VA5 (b, bL, 2, a;)

F8*(be, bf,2,a;) = V*RE(by, bE, 2, ay) (43a)
@ Settlement set for post-default renegotiation

RB(b bf 2) o ar S A . VPRO(bt,b{,2,at) Z VPASS(bt7b{72, at)
B P ) V*ACT (b, bf,2,2;) > V*REJ (b, bf 2, at)
(44)
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