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Motivation

What drives the cross section of sovereign spreads in emerging markets?

e Standard view (Eaton Gersovitz 1981, Arellano 2008, and many others)
o EM shocks (quantity of EM risk)

e Global cycle view (Longstaff et al. 2011, Rey 2013, and many others)
o Shocks in the “North" (price of EM risk)



The contribution

e Develop a framework that encompasses both views

» A model of price of risk in the North (Bansal Yaron +)
» A model of default risk in EMs (Arellano +)
» Spillovers from North to EMs

e Use model plus real and financial data from US (North) and several EMs to
identify shocks that drive EM spreads



Findings

e Pre 2008 crisis: large role of EM specific shocks
e 2008-1019: large role of North (Global Cycle)
e COVID: South again
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Outline

Data
Framework
Show framework can match key features of data

Identifying shocks



Data

e 11 Emerging countries with at least 15 yrs of monthly spread data (EMBI
Global) and quarterly GDP over 1994-2022

e Similar data as Longstaff et al. (2011) and Aguiar et al. (2016)



3 Regularities Hard to Explain with Standard Models

1. Spreads higher than default frequencies
Median Across i
Spread 3.0%
Default frequency 1.9%

# years with at least 1 default
total yrs in sample

Default frequency =

2. High volatility of spreads

standard deviation of spreads: > 2 percentage points

3. World financial cycles: high cross-section correlation of spreads
» Across emerging markets, spreads co-move much more than GDP

» EM spreads co-move with US corporate spreads after 2007
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Correlation

e Average corr. of spreads 61% but average corr. of Ay only 24%

e All pairs of emerging mkts feature positive comovement
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Emerging Markets Spreads and US Corporate Spreads
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Model



Overview
A continuum of small Southern countries and one North country
North: production economy with corporate default risk
South: pure exchange economy with sovereign default risk

All countries have Epstein-Zin preferences

B -
log(Vy) = (1 = ) log(Ci) + 7= lox (EV, 7 )
Discount factor for North Sy, for South gg, with 55 < Sy

Segmented stock market (home bias puzzle), consolidated bond market
» North prices both corporate and sovereign bonds and own stocks

» South prices own stocks

South, individually and as a whole, is small in the world economy
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North
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North

Representative household own all securities and collect income

A continuum of firms issuing long-term debt with default risk

similar to Gourio (2013), Gomes-Jermann-Schmid (2016)
Long-term debt with decay rate ¢, sequence of payments given by
@ o(1 =), 0(1 = )%, ..

After default,

o Existing shareholders receive zero value

o Debt holders become owners but lose fraction 1 — 6 of firm value
(rebated back to households)

Government subsidizes firm debt issuance using lump-sum tax
» One unit of issuance, firm gets y > 1 unit
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North Production and Shocks

e Each Northern firm produces with capital K and labor N
Y = (AnlNi) TR — 2K
e Common prod. shock Ay, governed by growth prospect xy,, volatility o,

ANaye1 = PN + XNe + ONeVNi+1
XNi41 = PaNXEN: + OxNONtViNi+1

2 2 2
ONi+1 = (1 = pon)oN + PoNTN, + PonTNVoNi+1

where AQNI—H = IOgANH_] — 10gAN,

Idiosyncratic shocks (vyr, vanr, Von:) has world components
oy std of short-run innovation

¢ std of long-run innovation relative to short-run

o,y std of vol innovation relative to short-run

O O O O

e Idiosyncratic shock z;; ~ N(0, o) with cdf ¥(z)
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Firm Problem

e Default choice (suppress aggregate state)

Ji(Kit, Bjs, zjt) = max {0, J(Kj, Bjr, zjr) }

e Repayment value: choose (N, Kjiy1, Bjt1)
Jri(Kjt, Bjr, 2jr) = max {(AMth)l_akK_?k — ziiKjy — w;Nj; — (Kjr41 — (1 — 0)Kj)
— @Bji + Qji(Kjr+1, Bjr1) [XBji+1 — (1 — ¢)Bji]
+ EMnyy 141 /Jz+1( 415 Bjryp1,2)d¥ (2 )}
where My, .+ stochastic discount factor
e There exists a default cutoff z;;: default iff z;, >

th(l(jta Bjta th) =0
e Let U(z*) denote the repayment pro%ability



Financial Intermediaries

e Competitive, owned by households
e Borrow from households and lend to firms and southern countries

e Firms’ bond price schedule reflects default losses

QjiBjiy1 = EMny 141 {‘I’( Zir)p + (1 = ©)Qjr1]Bjetn

+/ 0 [J,,+l + ¢Bjt1 + (1 = ©)Qji1B r+1} d‘I’(Z)}
Zj7+|
firm value
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Bond and Stock Prices

e Corporate bond spread

sprye = log (W) — log (W)

Qp: bond w/ same payoffs as corporate bond but no default risk

e Stock (claim to firm’s dividend stream) price-dividend ratio

@ fo 1(z) — Di( (2)]dj
D f ji(2)dj
with dividend
Dy = m — (Kjt+1 —(1- 5)Kjt) — ¢Bj + QNt[XBth (1—-¢) Jl]

and operating profit 7, = (AniNj)' = K" — z;iKjr — w,Nj;
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Aggregate State and Stochastic Discount Factor

Assume South as a whole is a small in the world economy
Equilibrium
CNz +Kz+1 - (1 - 5)Kz - YNt

Aggregate state Sy, = (x,, ow,, Ki, w;)

o With CRS production, all firms choose the same leverage
w; = wj = B;i /K,
o firm distribution does not matter

Can solve for the North SDF independently from the South

I—y
C V
Myissr = By (C Nt > Nz+1#
Nt+1 [Evl—a] T—

Nt+1
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South
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Endowment

e Exogenous endowment yj;, with growth Ay;,.; = logy+1 — logyj
o Output growth given by growth prospect x;, volatility oj,, iid shock v,

Ayjip1 = s + Xjg + TjiVjig
Xjtp1 = PxsXjt T DxSTjiVji+1

2 2 2
Ojry1 = (1 = pos)os + PosTj + GosTjiVaijit

e Idiosyncratic (v}, vy, Vo) have common South components
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Debt and Default

e Long-term bond decays at rate ¢
e Country can default on coupon and on fraction 1 — 6 of remaining debt

e Default leads to temporary financial autarky and lower output

o Remaining units of debt outstanding is 0sB;
o Excluded from financial markets, reenter with probability A
o Output in financial autarky

Y= (1 —ape"™) ey
with kj ~ N(0, ¢%), ap > 0

o Default costs low when growth prospects X;; low if a; > 0
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South Problem

e State variable (B, k, S) with S = (Xy, on,K,w; X, 0) = (Sy; X, 0)
e Default choice:
v(B, k,S) = max {w"(B,S),w” (B, k,S)}
default d(B, k,S) = 1 if wP(B, x,S) > wl(B, S)
o Default value
log(w” (B, ,S)) = (1 = fs) log(Ya(x)) + Bslog (Ga(B, S))

where Gy(B,S)!~7 = E{(l — N [WP(B, &', 8]~ + A[v(6sB, &', S,)]H}
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South Problem

e Repaying value

log(w"(B, 5)) = max {(1 ~ B)log C + Blog ([Ev(B.x',5)'=7]/077) }

subject to
C+pB<Y+Q(B,S)[B —(1-¢)B

e Default cutoff: default iff « > x*(B, S)

wR(B,S) = wP(B, k*,S)

20



Bond Price Schedule

e Bond price schedule

Q(B',S)B" = EM(Sy,Sy)¥ (5" (B',S)) [ + (1 — ¢)Q (B",§)| B’
+ EM(Sn,Sy) [1 — ¥ (x* (B, S))]Q(B,S)

with debt recovery

Q(B,S) = A0 (0B, S)0,B+ (1 — N\)EM(Sy,Sy)(B,S")

e Bond price schedule shaped by default risk, North SDF, and debt recovery

e North long run prospect Xy and volatility oy show up in price of risk
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Stocks

e Segmented stock markets
e Exogenous dividend process in South
Adjy1 = pis + asXjs + Gasosi (ONVNi1 + OsVjr1 + dalgjit1)

(var, ) short-run shock of North and South
vg; is standard normal, iid, and independent of other shocks

e Main purpose: use P/D data to identify Xg,

P; P;

Dj jt+1

22



Intuition for Correlation of North and South Spreads

o Assume:

o One-period bond, default probability ¥
o North SDF My, and My, ¥}, log-normally distributed

e Risk-free and risky bond prices

Qf, = E,MN1+17 Oy = EtMN1+1[1 - \IJ;kH]

e Spread

spry = log(Qp) — log(Qn) = log E;V7, | + cov, (log(MN,H), log(\Il;‘H))

e North and South spreads correlated if:

o Correlated North and South defaults
o North and South default when North SDF is high
o Time-varying northern price of risk
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Quantitative Analysis

e Calibrate the model to U.S and 11 emerging economies’ output growth,
spreads, and stock returns

o Mean and volatility of spreads discipline default cost parameters
(X7 97 Uz; a07 a 9 UH)

o Vol and corr. (output, spreads, stock) discipline shock parameters

e Impulse response functions illustrate key identification

e Decompose sovereign spreads with particle filter on 1994Q1-2020Q1

What drives common component of sovereign spreads: North or South shock?

24



Summary of Stochastic Process

North
Aaniy1 = pUn + Xni + ONiNi+1, XNkl = PavANe + N ONUxNi4-1

012\/z+1 =(1- pmv)Uzzv + paNUIZ\/t + Pon((1 — t)on + Lon)UoNi+1
South: for each country j

Ayjip1 = pbs + Xjp + TjeVier1,  Xjr1 = PasXjr + OxsTjiVair1

Oii1 = (1 = pos)os + posan + ¢os((1 — L)an + L0j)Vajrtt
The composite South shocks include common component

Vit = Ujr + Qs Vyjt = Uyjt + Qusitysr, Vajt = Ugjt + Qowlost

e North shock {uns, i, uon: }, cOMmon South shock {us, s, ues: }, South iid
shock {u;, uy:, us; }+ all follow Normal distributions

e All composite shocks have unit variance

25



Parameterization and Key Moments

Sample of 11 emerging countries and US
1994Q1 ~ 2020 Q1
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Parameters: Assigned

North  South

5y North and South risk aversion 10 10
1 North and South mean growth rate  .005 .005
! North capital share 3 -
0 North depreciation rate .08 -
1/¢ average debt duration 20 20
1/\ average exclusion afte default - 3

Quarterly frequency
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Parameters: Endogenously chosen

S & Q9

0

o:(ox)

discount factor

short-run volatility

leverage adjustment cost parameter
capital adjustment cost parameter

borrowing subsidy

loss during default

s.d of idiosyncratic shock z or
default cost mean

default cost elasticity

persistence of long-run shock
s.d. long-run shock
persistence of volatility shock
s.d. volatility shock

exogenous loading of dividends on x
exogenous scale dividend volatility

exogenous loading of dividend on uy
exogenous loading of dd7sidend on ug

North

.99
.0074
.85

4

1.005

.07

.97
.0015
.999
2.8e-6

South

.98
.0111
.20

.45
.26

20

.96
.0022
.999
2.8e-6



Moments

Annual output growth Data Model
Standard deviation, N 1.2 1.2
Standard deviation, S 2.5 2.5
Serial corr of output growth, N 76.2 75.0
Serial corr of output growth, S 69.1 70.3
Corr of output growth N and S 10.6 0.3
Corr of output growth across S 141 14.0
South spreads, default rate

Mean risk free rate 1.4 15
Mean default rate 2.0 2.0
Mean spread 3.0 3.2
S.d. spread 1.9 1.9
Serial correlation of spreads 97.5 98.1

Correlations with south spreads

Corr of spreads across S 56.3 60.0
Corr (S spreads, S growth) -34.3 -246
Corr (S spreads, N corporate spreads)  12.2 36.3

e Benchmark model can get high, volatile, and correlated sovereign spreads
28



Moments

Data
North spreads
Mean default rate 0.5
Mean spread 1.0
S.d. spread 0.4
Serial correlation of spreads ~ 95.8
Mean corporate leverage 0.72
North stocks
Average P/D 4.0
Volatility of P/D 21.0
Serial corr of P/D 98.6
Corr (N P/D, N growth) 38.4
Corr (N P/D, N spreads) -48.0
South stocks
Average P/D 3.7
Volatility of P/D 471
Serial corr of P/D 96.7
Corr (N P/D, S P/D) 17.4
Corr (S P/D, S spreads) -2.8

Corr (S P/D, N spreads) 2g21.8

Models

0.5
1.0
0.5
98.9
0.72

3.1
21.8
97.8
30.2

-26.1

2.4
32.4
97.9

-56.5
-7.7
-11.0



Impusle Response Functions

29



Impulse Response to South LRR (u,s)

Ayje Riskless rate
0 1
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quarters after shock

e Low x, lowers long-run output growth, S higher saving incentive
e Key results
» S lower P/D and higher spread on impact
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Impulse Response to South Volatility (u,s)

ajt Riskless rate
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Increase in country specific volatility shock u,s:
e Increase South default risk, reduce South incentive to hold risky asset
e Key results: S spread increases dramatically, P/D decreases
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Impulse Response to North LRR (i)
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e Lower long run growth prospect — higher incentive to save
e Key results:

» North with lower P/D, risk free rate, but higher spreads
B C hAarrave mara and hae hinhar edaad and alinhilv hatiar D /1D



Impulse Response to North Volatility (u,y)

ONt Riskless rate
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North households higher incentive to save and less willing to hold risky asset
North firms face higher default rate
Key results:

» N risk free rate and P/D drop

» Both N and S spreads increase, N3y more



Sovereign Spreads:
North or South Shock?
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Strategy

Sample of 11 southern countries and US
Begin with North and aggregate of the South

Run decomposition over 1994q1-202292

o include Covid period in counterfactuals

» moments after 2020q1 affected by outliers
Later: work with 12 countries (1 North and 11 South)

o common parameterization across all 11 southern countries
o different realizations attributed to luck
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Decomposing Spreads Using Particle Filter

Counterfactuals on 1994Q1-2020Q1 period
e Countries: US, cross-sectional average of 11 Southern countries
o Observables: {Ayw, pdni, sprvet, {Ayse, pdst, sprs: }

e Use particle filter to reconstruct historical sequence of shocks

o 6 observables discipline 6 shocks

o {MNz, UxNt, MoNt}, {MSm Uyt uaSt}
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How Model Identifies Shocks

e North is independent of South, so first back out northern shocks

o short-run shocks uy move mainly Ayy
o long-run shocks u,y move both pdy and spry
o volatility shocks u,y move mainly spry

e Then plug North shocks in South and back out missing South shocks

o short-run shocks move mainly Ayg
o shocks to xs and o move both pds and sprs
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Episodes and Predictions from Model

5

Emg Mkt Great Covid
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e 1998-2001: Emerging Mkts Crises: High Spds, High (P/D)x

e 2003-2007: Great Spreads Moder: Falling Spds, Stable (P/D)y

e 2008-2009: Great Recession: Spike in Spds, Collapse (P/D)y
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Episodes and Predictions from Model

10
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e 1998-2001: Emerging Mkts Crises: High Spds in South, Not in North
e 2003-2007: Great Spreads Moder: Falling Spds in South, Stable in North
e 2008-2009: Great Recession: Spike in Spds in both South and North
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Episodes and Predictions from Model
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e 1998-2001: Emerging Mkts Crises: High Spds, Low (P/D)s
e 2003-2007: Great Spreads Moder: Falling Spds, Stable (P/D)s
e 2008-2009: Great Recession: Spike in Spds, Collapse (P/D)s
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Sovereign Spread: North vs South Shocks

[Eny
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e Blue: bench, Red: only North, Green: only South

e North shocks contributes to sovereign spreads following GFC and subsequent
recovery

e South shocks drive spreads before GFC
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Sovereign Spreads: North LRR vs Volatility Shock

[Eny
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e Blue: bench, Red: no north oy, Green: no north xy

e Sovereign spreads driven by volatility oy over 2008-2018
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Sovereign Spreads: South LRR vs Volatility Shock
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e Blue: bench, Red: no south o, Green: no south x;

e Southern spreads driven by both long-run risk xg and volatility o
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North log P/D Ratio

North Spread (% p.a.)
B O B N W A O

North Stock and Spread

e P/D in North driven by both long-run risk xy and volatility oy
e US corporate spreads mainly driven by volatility oy
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Conclusion

Two views on driving force of sovereign spreads
e Standard sovereign default: EM own output
e Global banks view: US shocks

Nuanced view:
e Pre-2007

o EM patterns driven by world shocks

o Global banks view failed

e Post-2007
o Global banks view useful in Great Recession
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World Comovement: Stock Markets

Emg Mkt Great North
Crises Recession South
Great Spreads
Moderation
45F corr. 1994-2020: 28.1%

corr. 1994-2007: -34.7%
corr. 2007-2020: 56.8%

log P/D Ratio
sy
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World Comovement: Real GDP

107 Emg Mkt Great
Crises Recession North
Great Spreads South

Moderatio:

corr. 1994-2020: 9.6

GDP growth (% p.a.)

corr. 2007-2020: 17.7%
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Firm Optimization

e CRTS production implies all firms choose the same leverage w = B/K,
distribution of firms does not matter in equilibrium

e Optimal choice of investment

1= EzMNt,t+1[Rkt+1 + (] - 5)](1 + FH—I)

Zz*+1
Lot = (= DI = W& i — (1-x0) [ 2w
e Optimal choice of leverage

0= EMyi1[e + (1 — 0)Onit1] [(X — D)1 =7 ) = x(1 = 0)¥ (2, 1)z

O0Ni+1 Owyyn
w0
awz+2 awt—‘,—l

+ (1 =) XEMpy 141 (1— \I/;k-i-l)



Episodes and Predictions from Model

5

Emg Mkt Great Covid
Crises Recession
Great Spreads

45 q
Moderation
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351

North log P/D Ratio
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e 1998-2001: Emerging Mkts Crises: Low US Spds, High (P/D)y

e 2003-2007: Great Spreads Moder: Stable US Spds, Stable (P/D)y

e 2008-2009: Great Recession: Spike in US Spds, Collapse (P/D)y
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Sovereign Stock: South LRR vs Volatility Shock
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e Blue: bench, Red: no south o, Green: no south x;
e South P/D mainly driven by o, responds little to North shocks
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Long Run Risk Shocks from Particle Filters
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Volatility Shocks from Particle Filters
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